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your allergy patients need a litt 


Plimasin 


(tripelennamine hydrochloride and 
phenidylacetate hydrochloride CIBA) 


What with sneezing, wheezing and scratching, being 
allergic is fatiguing business. As a result your 
hypersensitive patients suffer from emotional de- 
pression in addition to their allergic symptoms. 


Now, with Plimasin, you can give these patients a 
lift—and obviate sedative side effects. Plimasin is a 
combination of a proved antihistamine and Ritalin 
—a new, mild psychomotor stimulant. Plimasin not 
only relieves the symptoms of allergy but counter- 
acts depression as well. 


Dosage: 1 or 2 tablets every 4 to 6 hours if necessary. 


Tablets (light blue, coated), each containing 25 mg. Pyriben- 
zamine® hydrochloride (tripelennamine hydrochloride 
CIBA) and 5 mg. Ritalin® hydrochloride (methyl-pheni- 
dylacetate hydrochloride CIBA) 


CIBA 
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NEW SERA-VAC° 


with Sterile Vacuum Pilot Tube 


blood bottle and tube are inseparable— 
only one label required 


A major advance in blood bottle design, the 
unique SERA-VAC with its sterile, internal vacuum 
pilot tube offers these important advantages to 
hospitals and blood banks — 

prevents errors—SERA-VAC’s internal pilot 
tube cannot be mislabeled, interchanged, lost or 
broken. 

saves time —SERA-VAC eliminates labeling and 
taping of pilot tube to boftle...one less tube to 
handle. | 

stores easily —SERA-VAC packs tightly and 
rotates easily for daily inspection. 


improves clot retractionSERA-VAC’s pilot tube 
is warmed by blood around it... pilot tube blood 
cools more slowly. 


products of 


BAXTER LABORATORIES, INC. 


Morton Grove, Iilinois 


DISTRIBUTED AND AVAILABLE ONLY IN THE 37 STATES EAST OF THE ROCKIES (except in the city of Ei Paso, Texas) THROUGH 


AMERICAN HOSPITAL SUPPLY CORPORATION 


SCIENTIFIC PRODUCTS DIVISION GENERAL OFFICES © EVANSTON, 


Second-Class mail privileges authorized at Boston, Mass. Pub- 
lished weekly at 8 Fenway, Boston 15. Domestic, $8.00 per year 
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in inflammatory skin diseases 


all the benefits of the “‘predni-steroids” 
plus positive antacid action 
to minimize gastric distress 


ROUTINELY ACHIEVED WITH Co eltra 


Clinical evidence'.?4 indicates that 
to augment the therapeutic advan- 
tages of prednisone and predniso- 
lone, antacids should be routinely 
co-administered to minimize gas- 
tric distress. 


References: 1. Boland, F. JAMA, 
160:618, (Februar 25,) 1956. yt Margolis, 
H. M. eal, J.A A. 168:454, (June 11,) 
1955. 3. Bollet, A. J. ef al, J.A.M.A. 
168:459, (June 11,) 1966. 


(Buffered Prednisone) 


Buffered Prednisolone) 
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Compressed 
Tablets 


prednisolone with 

50 mg. magnesium 

trisilicate and MERCK SHARP & DOHME 
300 mg. aluminum DIVIGION OF MERCK & CO. ine 
hydroxide get. PHILADELPHIA 1. PA 
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To get the below-par child “‘back on the job’”’ 


‘Troph-Iron’ will quickly correct nutritional deficiencies in the 
below-par, inactive child, Just one teaspoonful daily will stimulate 
appetite, encourage optimal hemoglobin levels and help the lethargic 
child to return to normal and happy activity. 


Fach 5 ce, teaspoonful of “Troph-Iron’ delivers 25 meg. of Vitamin By, 
10 mg. of Vitamin B, and 250 mg. of ferric pyrophosphate, And children 


enjoy Troph-lIron’s delicious cherry flavor. 


Troph-Iron’ 


B,—IRON—B,, 


Smith, Kline & French Laboratories, Philadelphia 


Reg US. Pat. Of 
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For 
Control 
of 
Acute 
Agitation 


@ In the acute alcoholic 
@ In the acute psychotic 
@ In the drug addict - 


A potent new agent in chemopsychotherapeutics, SPARINE 
has demonstrated a marked ability to calm and relax 
acutely agitated patients.’* Without inducing disabling 
lethargy or dulling perception, SPARINE “ is effective 
in... maintaining these subjects in a quiescent detached 
tele. 

Given intravenously, SPARINE rapidly brings patients 
under control. Given orally or intramuscularly, it pro- 
motes patient accessibility, fosters psychotherapeutic con- 
tact, and facilitates over-all management. Parenteral 
administration of SPARINE is not painful and does not 
cause tissue necrosis at the site of injection. 


For intravenous, intramuscular, or oral administration 
1. Fazekas, J.F., et als JAMA. 161:46 (May 5) 1956. 2. Mitchell, 
J.A.M.A. 161:44 (May 5) 1956. 
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comparison of the effect of 
RAUDIXIN (tranquilizer) 
and a barbiturate (sedative) 


Cortical electroencephalogram, no drug. 


After Raudixin, E.€.G. not altered. 


Raudixin acts in the area of the midbrain and diencephalon and does not depress the 
cerebral cortex, as can be seen in this electroencephalogram. Consequently, the tran- 
quilizing effect of Raudixin is generally free of loss of alertness. 


After barbiturate. Typical ‘spindling” effect. 


Because barbiturates and other sedatives depress the cerebral cortex, as indicated by 
this ‘‘spindling,”’ the sedation is often accompanied by a reduction in mental alertness. 


posace: Usual initial dosage is 200 mg. 
daily. Maintenance dosage may be adjusted 
within a range of 60 mg. to 5600 mg. daily, de- 
pending on the response observed and the pos- 
iad A U D i xX fl Ni sible appearance of side effects. Most patients 
can be adequately maintained on 100 mg. to 
SQUIB WHOLE ROOT RAUWOLFIA GERPENTINA 200 mg. per day. Because of its sustained ac- 
tion, Raudixin may be given in single daily 
doses if desired. Note; Tranquilizing action is 
usually evident in 3 to 10 days; for a more 
Sal BB rapid onset of effect, the patient may be given 
a priming dose of 200 to 300 mg. twice daily 
for the first 3 days. 
suprcy: 60 mg. and 100 mg. tablets, bottles 
of 100, 1000 and 6000. 
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usually follows restful sleep when you give your 
patients Elixir Alurate. It offers a wide margin of 
safety... prompt onset... pleasing taste. Available 


as cherry red Elixir Alurate or emerald green Flixir 


Alurate Verdum. Each teaspoonful contains 40 m 


Alurate® - brand of aprobarbital. 


Hoffmann - La Roche Inc Nutley 
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:-Infection 


:Gantrisin 


When you are confronted with a common infection, Gantrisin may 
be your first choice of an antibacterial because this single 
sulfonamide offers: 

% effective action against a broad spectrum of microorganisms; 


% high solubility in body fluids over a wide pH range; 


* excellent tolerance with minimum risk of renal 
damage or sensitization. 


Gantrisin’ - brand of sulfisoxazole 


"Roche! Original Research in Medicine and Chemistry 
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or nausea is due to G.I. spasm i 


ESOPIN-PB 


(Homatropine Methyibromide and Phenobarbital) 


TRADEMARK 


Provides the selective spasmolysis of homatropine methylbromide (1/30 
as toxic as atropine) plus the sustained sedation of phenobarbital, with 
virtual freedom from undesirable atropine effects. 


MESOPIN-PB contains 5 mg. MESOPIN* (homatropine methylbromide) and 3 
15 mg. phenobarbital in each green tablet. Also available as yellow elixir q 
as well as MESOPIN Plain (without phenobarbital). . 


*Trademark of Endo Laboretories inc. 


Write ENDO LABORATORIES INC. | 
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the 
soothing, 


protective, 
healing” 


OINTMENT 
persistent 


because it adheres longer to the skin areas being treated .. . does 
not liquefy or crumble at body temperature, nor is it decomposed by 
secretions, perspiration, exudate, urine, or excrement. 


Non-sensitizing, non-irritant Desitin Ointment...rich in cod liver oil... has proven 
clinically dependable for over a quarter century in...diaper rash © eczemas 
Tubes of 1 oz., intertrigo © wounds (especially slow healing) 


external ulcers perianal dermatitis 


samples and reprints available from 
DESITIN CHEMICAL COMPANY @ provipence 4, R. |. 


1, Grayzel, H. G., Heimer, C. B., and Grayzel, R. W.; New York St. J. M. 53:2233, 1953. 
2. Heimer, C. B., Grayzel, H. G., and Kramer, B.: Archives of Pediatrics 68:382, 1951. 
3. Behrman, H. T., Combes, F. C., Bobroff, A, and Leviticus, R.: Ind. Med. hs 18:512, 1949. 
4, Turell, R.: New York St. J. M. 50.2282, 1950. 


Aug. 2, 1956 
: 
| 10 
9 
| 
‘ 
Cod Ling ou | 
| | 
| 
q 


ADVERTISING SECTION 


PATIENTS IN FAILURE NEED AN ORGANOMERCURIAL 


When acidosis is the diuretic mechanism, as with the carbonic anhydrase inhibitors 
and acidifying salts, widespread effects on many organs can be anticipated. 

In contrast, the dependable diuresis produced by the organomercurials—resulting 
from enzyme inhibition localized in the kidney—avoids these extrarenal effects. 


TABLET 


NEOHYDRIN 


BRAND OF CHLORMERODRIN (16.3 MG. OF 3-CHLOROMERCURI-2-METHOXKY PROPYLUREA 
EQUIVALENT TO 10 MG. OF NON-IONIC MERCURY IN EACH TABLET) 


a standard for initial control of severe failure 


MERCUHYDRIN® SODIUM 
BRAND OF MERALLURIDE INJECTION 


LAKESIDE 
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METRETON 


METICORTEN (PREDNISONE) PLUS CHLOR-TRIMETON WITH ASCORBIC ACID 


For prompt and effective relief, especially in many resistant allergic disorders, Metreton 
affords the benefits of two established agents with unexcelled anti-inflammatory, anti- 
allergic and antipruritic effectiveness. supported by essential vitamin C—for stress 
support and for postulated effect on prolonging steroid action no better corticosteroid 
—original brand of prednisone...minimal electrolyte effects—Mericonten no better anti- 
histamine—unexcelled in potency and freedom from side effects 
effective against hay fever, pollen asthma, perennial rhinitis, acute and chronic urticaria, 
angioneurotic edema, drug reactions, inflammatory and allergic eye disorders, pruritic 
and contact dermatoses. 


Sormuta: Each tablet of Meraeton provides 2.5 mg. of Meticonren (prednisone), 2 mg. of Cuon-Taimeron 


maleate (chlorprophenpyridamine maleate), and 75 mg. ascorbic acid. 


supplied: Metneton Tablets, bottles of 30 and 100. 
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METRETON METRETON 


METICORTELONE (PREDNISOLONE) PLUS CHLOR-TRIMETON NASAL SPRAY | 


quickly clears nasal passages + avoids rebound engorgement and 
sympathomimetic side effects + safe even for cardiacs, hyperten- 
sives, children, pregnant patients + 

Composition; Contains 2 mg. (0.2%) Mericonreione acetate (prednisolone ace- 


tate) and 3 mg. (0.3%) of Curon-Taimeron gluconate (chlorprophenpyridamine 
gluconate) in each ce. 


Packaging: 15 cc. plastic “squeeze” bottle, box of 1. METRETON 
Merneron,” brand of corticoid -antibi ine compound; Mericonren,” brand of prednisone; TABLETS 
Mericontetons,® brand of prednisolone; Curon-Tameton,® brand of chlorprophenpyridamine 
preparations, “r,s. | 
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cow’s milk 


VW — 


Evaporated or Powdered, Meyenberg (the original) 
Goat Milk is a natural milk likely to give prompt 
control of cow's milk allergy. It provides a soft, 
readily-digestible curd . . . will not cause the diarrhea 
often associated with milk substitutes. 
Meyenberg Goat Milk is nutritionally equivalent 


to evaporated cow’s milk in fat, protein 
and carbohydrates. 


Specify Meyenberg Goat Milk First. Evaporated 
in 14-ounce enamel-lined, vacuum-packed cans. 
Powdered in 14-ounce, vacuum-packed cans. 
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eeeamong other things...which distinguishes 
Vi-Penta Drops 'Roche.' Since all 
multivitamin solutions tend to lose 
strength in time, Vi-Penta® Drops 
are dated to assure full label potency. 
Just 0.6 cc daily provides required 
amounts of A, C, D and B vitamins 
(including Bg), and you'll find that both 
mothers and youngsters like them because 
they're easy to give and easy to take. 


Hoffmann - La Roche Inc « Nutley 10 * N, J, 
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allergie pcilen 


rapid-acting . . . relief usually noted 
within fifteen to thirty minutes. 

long-acting. ..relief often maintained 
for eight to twelve hours; thus continuous 


relief is provided on a convenient dosage 
schedule. 
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yet fully enjoying summerlime 


(PYRROBUTAMINE COMPOUND, LILLY) 


. . . usually eliminates distressing symptoms without causing side-effects; 
allows the allergic patient to enjoy fully this ‘“‘funtime”’ season of the year. 


prescribe relief from allergy... prescribe ‘Co-Pyronil’ 


SCa ANNIVERSARY 1876 + 1956 / ELI LILLY AND COMPANY 


Aug. 2, 1956 


complete relief . . . more frequently 
obtained because of the complementary 
actions of two antihistamines and a 
sympathomimetic. 

Supplied as pulvules, pediatric pulvules, and 
suspension. Also, Tablets ‘Pyronil’ (Pyrro- 
butamine, Lilly), 15 mg. 
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THE NEPHROPATHY OF POTASSIUM DEPLETION* 
A Clinical and Pathological Entity 


i? is the purpose of this report to describe the clini- 

cal and functional aspects of the renal disease as- 
sociated with potassium depletion in man, and to 
correlate these with the histologic changes found in 
renal tissue obtained by serial biopsies. 

It is well known that experimental depletion of 
potassium produces renal tubular lesions in rats.'* 
Although there have been a few recent reports of 
renal lesions in human subjects dying with potassium 
deficiency," the clinical and physiologic implications 
of the renal damage have not received attention until 
recently, A previous report® described 2 patients in 
whom marked but apparently reversible disturbances 
in tubular and glomerular function had developed 
in association with severe potassium depletion. Serial 
observations of renal function have now been carried 
out in a total of 5 potassium-depleted patients who 
had evidence of renal disease, and in 3 of them kidney 
biopsies were obtained. These data, considered to- 
gether with other autopsy material and the existing 
reports in the literature, strongly suggest that the 
nephropathy of potassium depletion is a distinct entity 
that is not uncommonly encountered in a great variety 
of clinical situations. 


Case Reports 


Case 1. F.C., a 45-year-old man, had suffered from diar- 
rhea since the age of 20. Repeated investigations had failed 
to provide any specific diagnosis, but since there was exces- 
sive fecal loss of nitrogen and fat, without any other indi- 
cation of sprue, it was considered that he had some type of 
chronic malabsorption syndrome. He had noted marked 
polyuria and polydipsia for several years. After 
larly acute episode of diarrhea severe muscle stiffness and 
weakness had developed and a serum potassium of “below 
2.0 milliequiv. per liter’ was found at another hospital. 


a particu- 


*From the departments of Medicine, Boston University School of 
Medicine and Tufts University School of Medicine, the Evans Me- 
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the National Institutes of Health, United States Public Health Service. 


tAssociate professor of medicine, Boston University School of Medi- 
cine; associate member, Evans Memorial, and visiting physician, Massa- 
chusetts Memorial Hospitals. 

tAssociate professor of medicine, Tufts University School of Medi- 
cine; physician, New England Center Hospital. 
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After receiving an unrecorded quantity of potassium chlo- 
ride parenterally for a few days he was referred for study. 

Physical examination showed an emaciated and weak man 
who had no neuromuscular disturbances except for definite 


myotonia. A blood count and urinalysis were not remark- 
able, but the specific gravity of the urine was never above 
1.010. Urinary volume was 5-6 liters a day. The serum 
potassium was 3,1 milliequiv., the sodium 145 milliequiv., 
and the calcium 3.7 milliequiv. per liter. The serum albu- 
min was 3.3 gm. and the blood nonprotein nitrogen 31 mg. 
per 100 ml. Renal-function studies were first carried out 2 
weeks after admission, when the serum potassium had in- 
creased to levels of 3.6-3.9 milliequiv. per liter as the result 
of administration of oral supplements of potassium. Endog- 
enous creatinine clearance was 86 ml., inulin clearance 64 
ml., and para-aminohippuric acid 247 ml. per minute.§ 
The maximum specific gravity of the urine, with vasopressin 
(Pitressin) stimulation, was 1.005, and 12 per cent of 
injected phenolsulfonphthalein dye appeared in the bladder 
after 15 minutes. 

Open biopsy of the right kidney was carried out at this 
time, and examination of the specimen of renal cortex 
revealed a striking and diffuse degenerative change in the 
tubular epithelium (Fig. 1A and B) 

During the next year the diarrhea persisted, and despite 
attempts to replace stool losses of potassium by oral sup- 
plements of potassium chloride, serum potassium remained 
pa tre low. The serum carbon dioxide content varied 
between 21 and 25 milliequiv. per liter. On 1 occasion, 
after the patient had failed to take potassium chloride for 
several weeks, the serum potassium dropped to 2.9 milli- 
equiv. per liter. At this time excretion of potassium in the 
urine was only 8 milliequiv. per day. A 2d renal biopsy 
was carried out approximately 1 year after the Ist, at a 
time when the serum potassium was between 3.5 and 3.8 
milliequiv., and the serum magnesium 0.7 milliequiv, per 
liter. There had been very little change in renal function. 
Inulin clearance was 58 ml., creatinine clearance 65 ml., 
and para-aminohippuric acid clearance 233 ml. per minute 
The maximum specific gravity, with vasopressin stimulation, 
was 1.011, and the excretion of phenolsulfonphthalein was 
still only 16 per cent in 15 minutes. The 2d biopsy specimen 
is shown in Fig. 2. Although in some places tubular epi- 
thelium looked less abnormal than before, there were still 
many areas of tubular degeneration similar to that seen 
in the Ist biopsy. In some tubules clear, discrete vacuoles 
were seen for the Ist time. 

During the succeeding 6 months, the diarrhea was gradu- 
ally brought under control with small doses of ACTH. 
With continued administration of potassium the serum 
potassium concentration rose to normal levels and was kept 
normal for several months, Polyuria and polydipsia gradu- 
ally disappeared. Myotonia was no longer demonstrable. 
All renal functions measured at this time were much im- 


§All clearances reported in this study were corrected to 1.73 square 
meters of body-surface area 
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proved, The serum magnesium was now normal. Creatinine 
clearance was 100 ml. per minute, The maximum specific 
gravity, with vasopressin stimulation, was 1.022. Phenol- 
sulfonphthalein excretion was 26 per cent in 15 minutes 
A 3d and final renal biopsy, carried out at this time (Fig. 
3), showed normal tubular epithelium, 
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carbon dioxide content, albumin, globulin, cholesterol, cal- 
cium, phosphorus and blood sugar were normal. The blood 
urea nitrogen was 13 mg. per 100 ml. A routine blood count 
was normal, but urinalysis on admission showed a + test 
for albumin, with a normal sediment. The maximum 


specific gravity of the urine after 18 hours of dehydration 


Fioure 1. Biopsy of the Kidney in Case 1, Showing the Initial Biopsy, at the Height of Potassium Depletion — High- 
Power (A) and Low-Power Magnification (B) of the Cortex. 
There is marked swelling of the proximal tubular epithelium, with diffuse “foamy” degeneration of cytoplasm, The glo- 
meruli are normal. 


Case 2.* A.B., a 42-year-old woman, had been taking 
laxatives containing phenolphthalein and aloin for several 
years and had slowly lost about % of her total body potas- 
sium, Her chief complaints were vague malaise, weakness 
and abdominal discomfort. For several months she had 
noted that her ankles were swollen intermittently 


Fiourr 2. Second Kidney Biopsy in Case 1 after Partial 
Repair of Potassium Deficit, Showing Diffuse “Foamy” De- 
generation to Be Less Marked, with Many Normal-Looking 
Epithelial Cells. 
Note, however, the appearance of numerous large, discrete 
vacuoles. These did not stain for fat or glycogen. 


Physical examination revealed no abnormality. There 
were no signs of dehydration, and neuromuscular function 
appeared normal. The serum potassium ranged from 1.6 
to 2.3 milliequiv. per liter. The serum chloride concen- 
tration was 94 milliequiv. per liter but the serum sodium, 


*Reported in detail elsewhere." 


was 1,005. Urinary potassium excretion was 9 milliequiv. 
per 24 hours. A barium-enema examination disclosed a 
moderately atonic, redundant colon, but sigmoidoscopic ex- 
amination gave no evidence of disease. 

Table 1 summarizes the serial studies of renal function 
during this admission. It can be seen that initially all 
tubular and glomerular functions were greatly impaired 
Immediately after restoration of the potassium deficit (ap- 
proximately 500 milliequiv. of potassium retained) all func- 
tions had improved significantly, although they were not 
yet normal. Tubular extraction of para-aminohippuric acid 
was abnormal, indicating that true plasma flow was con- 
siderably higher than the plasma flow estimated by para- 
aminohippuric acid clearance. Six weeks later, with serum 
potassium and potassium balance continuously normal 
during the interval, all renal function was normal, The 
maximum specific gravity was now 1,025. 

The patient was not seen for 3 years, after which 
she returned to the hospital complaining of diarrhea and 
a fecal discharge from the vagina. She had apparently 
resumed her habit of laxative ingestion, but x-ray examina- 
tion of the colon was now diagnostic of ulcerative colitis. 
he serum potassium had dropped to 2.3 milliequiv. per 
liter. Urinalysis disclosed a persistent + test for albumin, 
with 5-10 red cells, 1-2 white cells and 3-6 granular casts 
per high-power field in the sediment. The clinical tests of 
renal function are summarized in the lower half of Table |. 

Initially, tubular and glomerular function was grossly 
abnormal, and injection of vasopressin failed to increase 
the specific gravity of the urine. Kidney biopsy (Fig. 4) 
revealed diffuse atrophy and degeneration of the tubules, In 
addition there were some pyelonephritic scars. With control 
of the diarrhea and daily administration of potassium, the 
deficit was gradually replaced, and simultaneously renal 
function appeared to improve. At the end of 3 months, 
urinalysis revealed a rare granular cast, but the albumi- 
nuria and the red and white cells had disappeared. All 
clinical tests of tubular function were normal; urea clear- 
ance was still below normal although much improved. 


Case 3. L.M., a 25-year-old single woman, was ad- 
mitted to the hospital complaining of a weight loss of 13.6 
kg. (30 pounds), weakness, loss of appetite and muscular 
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aching over a period of 1-2 years. For 2 years she had 
been in the habit of taking approximately 20 doses of laxa- 
tives a day. These laxatives contained cascara, aloin and 
phenolphthalein, and their ingestion was regularly followed 
by 4 to 12 watery stools daily. Physical examination re- 
vealed a poorly nourished, thin woman without other sig- 
nificant abnormalities. The blood pressure was 88/46. 
Routine hematologic study was negative, as was urinalysis 
The serum potassium concentration was 2.6 milliequiv., 
the sodium 132 milliequiv., the chloride 96 milliequiv., and 
the carbon dioxide content 27 milliequiv. per liter. The 
serum albumin, globulin, calcium and phosphorus were 
within normal limits. The blood urea nitrogen was 15 me 
per 100 ml. The urinary potassium excretion ranged be- 
tween 2 and 10 milliequiv. per 24 hours. An intravenous 
pyelogram showed slight blunting of the calyxes. Urine 
culture was negative. Renal-function tests disclosed glomeru- 
lar and tubular impairment. Inulin clearance was 5! ml., 
endogenous creatinine clearance 70 ml., and para-amino- 
hippuric acid clearance 362 ml. per minute. Urea clearance 
was 20 per cent normal. The maximum specific gravity, 
after vasopressin stimulation, was 1.011, and only 9 per 
cent of injected phenolsulfonphthalein appeared in the 
bladder in 15 minutes. 

Open biopsy of the right kidney was then carried out, 
and the specimen is shown in Figure 5. There was a dif- 
fuse, severe degenerative change in the tubular epithelium, 
as well as scattered areas of old pyelonephritic scarring. 

During the next 3 months, the patient reduced her intake 
of laxatives to 8 or 10 doses daily and was instructed to 
take a daily oral supplement of 60 to 80 milliequiv. of 
potassium chloride. She continued to have several liquid 
stools each day, and the serum potassium fluctuated be- 
tween 3.5 and 4.5 milliequiv. per liter. At the end of this 
time she was readmitted to the hospital for study. The 
serum potassium was 3.6 milliequiv. per liter, and daily 
urinary excretion of potassium was 65 milliequiv. Studies 
of renal function revealed no significant change in glomeru- 
lar function, but tubular function was now virtually normal. 
Inulin clearance was 63 inl., creatinine clearance 73 ml., 
and para-aminohippuric acid clearance 307 ml. per minute. 
Urea clearance was still only 35 per cent of normal. On 
the other hand, the maximum specific gravity, with vaso- 
pressin stimulation, was now 1.020, and phenolsulfonphtha- 
lein excretion was 24 per cent in 15 minutes, 

A 2d biopsy of the kidney, done with the percutaneous 
needle technic, revealed normal tubular epithelium (Fig. 6) 
Areas of old pyelonephritic scarring were still in evidence 


Case 4.* R.S., a 24-year-old woman, had become de- 
pleted of approximately % of her total body potassium as 
the result of chronic overuse of a cascara and aloin laxa- 
tive compound over a period of several years. She com- 
plained of vague muscle pains and weakness, and she had 
noted nocturia and urinary frequency for some time. For 
more than | year she had observed a tendency to gain 
weight and for ankle edema to develop whenever she ate 
salt. 

On physical examination there was no evidence of de- 
hydration or of any neuromuscular disorder. Repeated de- 
terminations of serum potassium concentrations gave values 
between 2.1 and 2.3 milliequiv. per liter. Serum bicar- 
bonate concentrations were 30 to 33.5 milliequiv. per liter, 
but the serum sodium, chloride, albumin, globulin, choles- 
terol, calcium, phosphorus and blood sugar were normal. 
The blood urea nitrogen was 16 mg. per 100 ml. A routine 
blood count was normal, but several urinalyses revealed 
intermittent + tests for albumin, and a few hyaline casts 
were occasionally observed in the sediment. The maximum 
specific gravity of the urine after 18 hours of dehydration 
was 1.013. The urinary potassium excretion was 3 milli- 
equiv. per 24 hours, 

Detailed renal-function studies were not carried out until 
just after the potassium deficit had been completely restored. 
Cumulative retention of potassium was approximately 500 
milliequiv.; the serum potassium level was 4.5 milliequiv. 
per liter. The maximum specific gravity was still only 1.013 
Inulin clearance was 103 ml., endogenous creatinine clear- 
ance 88 ml., and para-aminohippuric acid clearance 379 


*Reported in detail elsewhere.* 


ml. per minute, and the maximal tubular secretion of para- 
aminohippuric acid was 74 mg. per minute. Three months 
later, with potassium balance continuously normal in the 
interval, the following data were obtained: the maximum 
specific gravity was 1.026, and inulin clearance was 116 
mil., creatinine clearance 133 ml., and para-aminohippuric 
acid clearance 507 ml. per minute, and the maximal se- 
cretion of para-aminohippuric acid 93 mg. per minute 
Thus, although partial improvement in renal function had 
probably already occurred at the time of the Ist detailed 
measurements, the final values were all definitely higher 
and within normal limits. In retrospect, therefore, it seems 
evident that renal function had been significantly impaired 
during the deficiency state. 


Ficure 3. Final Kidney Biopsy in Case 1, after Complete 

Restoration of the Potassium Deficit (High-Power Magnifi- 

cation of the Tubules in the Cortex), Showing Complete 
Restoration of Normal Cellular Architecture. 


Case 5. S.T., a 60-year-old man with the sprue syn- 
drome, was admitted to the hospital complaining of weak- 
ness after many weeks of particularly severe diarrhea, which 
had developed despite treatment with cortisone (25 
mg, per day) and folic acid. Physical examination disclosed 
emaciation, marked generalized muscle weakness and hypo- 
reflexia. A routine blood count was normal, The urine gave 
a + test for albumin, and the spun sediment contained a 
rare hyaline and granular cast. Culture of the urine was 
negative. The serum potassium concentration was 1,7 milli- 
equiv. per liter. The serum sodium, chloride, carbon 
dioxide content and phosphorus were normal, The serum 
albumin was 2.8 gm., the globulin 3.4 gm., and the calcium 
2.8 mg. per 100 ml., and the alkaline phosphatase 6.7 
Bodansky units. The blood nonprotein nitrogen was 45 
mg. per 100 ml. 

The renal-function studies performed before and after 
correction of the potassium deficit are surnmmarized in Table 
2. Before treatment all tubular and glomerular functions 
were greatly depressed. A month later, after daily intra- 
venous administration of potassium chloride had restored 
serum potassium and potassium balance to normal, there 
was considerable improvement. The final opportunity to 
measure renal function occurred approximately 2 months 
after therapy had begun, when urinalysis was entirely 
negative. Further improvement in renal function had taken 
place, and the values for inulin and para-aminohippuric acid 
clearance were near the lower limits of normal. The 
maximum specific gravity was now 1,023, 


Discussion 


The data presented above indicate that the 5 pa- 
tients all suffered from a significant impairment of 
renal function that was associated with potassium 


: 
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depletion. In 4 subjects the renal function returned 
to normal, or nearly to normal, after potassium bal- 
ance had been restored. In the fifth (Case 3) renal 
function was only partially restored, but this was prob- 
ably related to the complicating factor of chronic pye- 
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There is, also, suggestive evidence that experimental! 
potassium depletion in rats may reduce glomerular 
filtration rate.?® 

In 1 subject (Case 1) serum magnesium was de- 
termined before and after restoration of the potas- 


Renal-Function Data in Case 2. 


BLoop Invun Caratiniwe Teve Maximum Maximum Urea 15-Min. 
Cresmance AMINO- ExTRac- Rena. Seceetion Speciric Ciearance Puenor- 
Nrreoorn HIPPURIC TION Pirasma or Graviry* SULPON- 
RATIO For Fiow AMINO- PHTHALEIN 
CLEARANCE Para- HIPPURIC 2XCRE- 
AMINO- Acip TION 
HIPPURIC 
milli- mg./100 ml./min ml./min.  ml./min ml./min. mg./min %G normal % 
equiv./ mi, 
ler 


let admission : 
1/16/52¢ 
2/5/5923 


$/21/52¢ 


1,6-2.4 


2d admission 
7/21/50 
9/12/55¢ 
11/10/55t 


*After vasopressin stimulation 

tBefore potassium therapy 

tAfter potassium therapy 
lonephritis, as well as to the fact that complete restora- 
tion of potassium balance could not be achieved 
during the period of observation. The relation of 
renal function to potassium balance was perhaps most 
convincingly demonstrated by Case 2, whose renal 
function was severely impaired on two occasions 
while she was depleted of potassium and then each 
time rapidly improved after the potassium deficit had 
been corrected. 

A temporal relation between renal impairment and 
potassium depletion does not necessarily prove that 
they are causally connected, and it needs to be asked 
whether factors besides potassium depletion could 
have been involved. The data presented here do not 
permit an unequivocal answer to this question, but 
considerable evidence can be marshaled in support of 
a primary role for potassium. None of the extrarenal 
factors known to produce reversible impairment of 
kidney function were present. Sodium depletion, de- 
hydration, circulatory insufficiency, alkalosis, hyper- 
calcemia and urinary obstruction could all be satis- 
factorily excluded on the basis of clinical or labora- 
tory evidence. With the exception of Case 1, who 
gained a moderate amount of weight over the course 
of a year and a half, none of the subjects showed any 
appreciable change in nutritional state during the 
period of observation when renal function was im- 
proving. Further support for the hypothesis that 
potassium depletion is a specific cause of renal dys- 
function is afforded by the observation that the 
maximum transport of para-aminohippuric acid by 
rabbit-kidney slices depends on optimal concentra- 
tions of potassium in the incubation medium or slices.” 


sium deficit and it was found to be low during the 
period of depletion. This raises the possibility that 
some or all of the present patients were deficient in 
magnesium as well as potassium. There is some evi- 


Fioure 4, Biopsy of the Kidney Cortex in Case 2, during 
Severe Potassium Depletion, Showing Striking Dilatation of 
the Proximal Tubules, with Atrophy of the Epithelial Cells. 


dence, still incomplete, that experimental magnesium 
depletion may cause renal lesions,'*? and it is pos- 
sible that this factor was involved in the production 
of the nephropathy. However, magnesium loss does 
not occur in experimental potassium depletion,’ 
which has clearly been shown to produce renal lesions 
as well as functional impairment. It therefore seems 
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reasonable to hypothesize that potassium was the 
prime factor in the present cases. 

Detailed analysis of the renal-function data reveals 
a fairly consistent pattern in all patients. Although 
the levels of blood nonprotein nitrogen were not sig- 
nificantly elevated in any subjects, all were found to 
have some reduction in the clearance of the nitrog- 
enous substances normally excreted chiefly by 
glomerular filtration, such as urea and creatinine. 
Inulin clearance, measured in four patients, was also 
reduced. ‘Tubular function was even more strikingly 
impaired, as indicated in all 5 patients by the virtual 
absence of concentrating ability under vasopressin 
stimulation, and in 4 patients by a marked reduction 
in phenol-red excretion. 

Routine urinalysis disclosed relatively slight evi- 
dence of disease. Minimal albuminuria and cylin- 
druria were present in 3 patients, and only | (Case 
2) had abnormal numbers of red or white blood cells 
in the spun sediment. 


Fioure 5. Biopsy of the Kidney Cortex in Case 3 during 

Severe Potassium Depletion, Showing Diffuse Degeneration 

of the Tubular Epithelium, with Swelling and Pseudopodal 
Projections of Cytoplasm into the Tubular Lumens. 


Some other areas of the specimen showed slight, chronic 
pyelonephritic scarring. 


The recent clinical literature contains reports of 
at least 8 documented cases of severe and relatively 
uncomplicated chronic potassium depletion* in 
which there are sufficient clinical and laboratory 
data to permit comparison with the present group 
of patients.*"**""* Table 3 summarizes the pertinent 
data in this group. In 5 of the 7 patients there was 
fairly clear-cut evidence of a renal disorder, with 
definite abnormality in one or more tests of tubular 
or glomerular function. Frank azotemia occurred in 
only 1 patient (Case A). In the 2 patients studied 
before and after correction of potassium deficiency 
(Cases G and H) renal function appeared to im- 

*A determination of serum potassium was not made in 1 of these 


cases (Case F), but the clinical history of chronic diarrhea, the develop- 
ment of muscle paralysis shortly before death and the striking vacuolar 


renal tubular lesions constitute strong evidence of severe potamium de- 
pletion 
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prove, and in none was there any evidence of other 
causes for renal failure. The specific gravity of all 
random samples of urine was never more than 1.014, 
and in 2 patients whose concentrating ability was 
tested (Cases C and G) the specific gravity did not 
exceed 1.011, Minimal albuminuria was present in 
6 patients. Abnormal formed elements were found 
in the urinary sediments of 5. Thus, considering 
both the patients described in the present study and 
the group collected from the literature, it appears 
that a fixed specific gravity is the most common 


§ 
Fioure 6, Biopsy of the Kidney Cortex in Case 3 after Par- 


tial Replacement of Potassium. 
The tubular epithelium is now essentially normal, 


clinical sign of renal disease. Minimal albuminuria 
occurs frequently, but significant abnormalities in 
the urinary sediment are less common. Although 
urea or creatinine clearance may be reduced, marked 
azotemia is uncommon. 

Marked polyuria was noted in 5 of the combined 
group of 13 patients. In 1 of the cases reported above 
(Case 1) this symptom was severe enough to suggest 
diabetes insipidus. Slight to moderate peripheral 
edema was also noted in 5 patients. A tendency to 
retain ingested sodium chloride is apparently a com- 
mon feature of severe potassium depletion®’’ and 
does not seem to be explained by hypoproteinemia 
or congestive heart failure. Conceivably, the dis- 
turbance in renal function might have been respon- 
sible for sodium retention. On the other hand, the 
observations of Fourman and Hervey’’ in normal 
subjects experimentally depleted of potassium dem- 
onstrate that sodium retention may occur without 
obvious change in the usual clinical tests of renal 
function. 

Discussion of the clinical and functional renal ab- 
normalities in potassium depletion naturally leads 
to a consideration of the associated renal lesion. 
It has long been known that uncomplicated potas- 
sium depletion in rats produces a spectrum of lesions 
in the epithelium of the convoluted and collecting 
tubules, including cloudy swelling, extensive vacuoli- 
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zation, fatty and calcific degeneration, necrosis and disclosed marked vacuolization of the type described 
atrophy.’ Perkins, Petersen and Riley’ were the by Williams and MacMahon and by Perkins, Peter- 
first workers clearly to attribute a renal tubular sen and Riley. In the other 2 (Cases C and D) 
lesion in man to potassium deficiency. No renal- “granular cytoplasmic disintegration” was found, to- 
function studies were carried out in their patient gether with a few vacuoles in 1. In the present study 


Tasie 2. Renal-Function Data in Case 5. 


Date Seaum In CREATININE Serum Pama-aMino- Maximum 15-Min. Puenot- Nonprorein 


Potassium CLEARANCE CREATININE Actp Sreciric S ULPONPHTHALEIN Nrrrocen 
CLEARANCE Gaaviry* EXCRETION 


milliequiv./liter ml./ min. ml./min. mg./100 ml. ml./min. % mg./100 ml. 
2.0 43 42 1.19 1.008 3 45 
6/20/52 4.8 70 93 0.57 403 1.017 21 42 
7/22/52 5.1 60 103 0.52 407 1.023 — 4 


5/29/524 


*After vasopressin stimulation 

{Before potassium therapy. 

1Alter potassium therapy. 
(Case B, Table 3), but autopsy disclosed extensive renal biopsies were carried out in 3 patients. The 
nonfatty degeneration of the convoluted tubules, first biopsy during potassium deficiency in Case 1 
varying from slight vacuolization to extensive ne- revealed a diffuse foamy change in the tubular cyto- 
crosis and sloughing of epithelial cells. The authors plasm (Fig. 1), but in the second biopsy (Fig. 2) 
recognized the similarity between these changes and the more distinctive, large, clear vacuoles were abun- 
those previously reported in potassium-depleted ani- dant and were seen side by side with the diffuse de- 
mals, and they suggested that the lesion in their case generative changes. The initial biopsies in the other 


Taste 3. Cases of Potassium-Depletion Nephropathy Collected from the Literature. 


Case No Source or Seaum Cause ov Porassium Pory- ALSUMINURIA Uninary Sepiment 
Data Porassium EPLETION URIA 


milliequiv. 
/liter 
A Williams & Mac- 2.9-3.7 Chronic diarrhea, No No Present Granular casts 
Mahon* (1947) idiopathic 


Perkins et al.* 3.8 Chronic diarrhea, No Normal 


950) idiopathic 


C (Case 1) al.* “Cryptogenic” Few red & white blood cells 
(1951) 


D (Case 2) 2.0 “Cryptogenic”’ No Yes Present on 1 oc- 6-10 white blood cells & 2-3 red 
casion blood cells per high-power field 
E Keye’ (1952) 1,3-3.6 Sprue syndrome No No Present (+ test) Intermittent microscopic hema- 


turia & cylindruria 


M.G.H. Case (Not done) Chronic diarrhea Present (+ + 2 white blood cells and many casts 


40081" (1954) (? sprue) test ) per high-power field 
G Conn®™ (1955) 1,6-2.5 Adrenocortical ade- Yes No Present Normal 
noma; aldosterone (‘‘trace’’) 


exces. 


H Kjerulf- Je neen 144.9 Unknown, but extra- Yes Yes No data No data 
et al.” (1951) renal (urinary potas- 
sium excretion 


milliequiv./day) 


was similar to that found by Williams and Mac- 2 patients showed definite but nonspecific degenera- 
Mahon‘ a few years earlier in a patient with chronic tive cytoplasmic lesions. These might easily have 
diarrhea and hypokalemia (Case A, Table 3). In been passed over without comment if they had not 
this case, there was marked vacuolization of the epi- been examined within the context of the clinical situ- 
thelium in the proximal tubules, which did not stain ation. Although 3 patients represent an inadequate 
for fat or glycogen. In both patients, just as in sampling, it seems probable that disturbances in 
potassium-depleted rats, glomeruli, interstitial tissue renal function with potassium depletion occur more 
and blood vessels were essentially normal. often than lesions that are sufficiently distinctive to 

In 5 of the other 6 cases collected from the litera- attract attention. However, the disappearance of 
ture (Table 3) autopsy or biopsy examination of the both the vacuolar and the nonspecific degenerative 
kidney was made, and in each case significant tubular tubular changes after repair of the potassium deficit 
lesions were found. Three cases (Cases E, F and G) in Case | and Case 3 lends support to the hypothesis 
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that both lesions were in fact related to potassium 
deficiency. 

In view of the changes in the tubular epithelium 
produced by potassium depletion it is not surprising 
that tubular dysfunction should be evident in these 
patients. On the other hand there is no morphologic 
evidence of glomerular or vascular injury to explain 
the marked reductions in the clearance of inulin, 
creatinine or urea. The absence of such overt dam- 
age does not, of course, exclude the possibility of 
more subtle lesions not demonstrable by the usual 
histologic methods. Moreover, alterations in circula- 
tory dynamics conceivably could have reduced glo- 
merular filtration rate even without a glomerular or 
vascular lesion. The low values for para-aminohip- 
puric acid clearance in all 5 of our patients might be 
construed as supporting this possibility, but without 
measurement of tubular extraction the renal clear- 
ance of para-aminohippuric acid cannot safely be 
taken as an accurate measure of plasma flow. Para- 
aminohippuric acid extraction was low in the only 
case in which it was determined (Case 2). True 
plasma flow was therefore higher than clearance of 
para-aminohippuric acid and at the lower limit of 


TABLE 3 


F uncrion 


Maximum Speciric 
Gravity 


Case No 


A 1.011 Nengrotein nitrogen 95-144 mg. & 
5.0 mg./100 mi. 
B 1,012 No data 


C (Case 1) 1.011 Nonprotein nitrogen 41 
(concentration clearance ml. & Diodrast clearance 
test) ml./min./1.73 m*; impaired water diuresis. 
D (Case 2) 1.014 Nonprotein nitrogen 34 mg./100 ml. 
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mg./100 mil.; inulin 
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Considering the relative frequency with which 
severe chronic potassium depletion occurs, it might 
at first seem surprising that the renal dysfunction 
associated with this condition has not been more 
widely recognized. It is probable that the clinical 
manifestations of the disease have been overlooked 
because they are ordinarily neither striking nor 
particularly specific. Furthermore, potassium deple- 
tion so often occurs in situations complicated by 
many other factors capable of producing renal dis- 
turbances that its special significance might easily 
go unnoticed. That the nephropathy of potassium 
depletion does actually occur frequently and in a 
wide variety of circumstances is suggested by the 
fact that a distinctive vacuolar lesion of the type 
referred to in this study has been noted by numerous 
pathologists in a considerable number of clinical 
states, particularly in severe diarrheal diseases, These 
vacuolar lesions have been well described, and the 
subject thoroughly reviewed by Kulka, Pearson and 
Robbins."* The lack of data on potassium metab- 
olism in al! these earlier cases allows only speculation 
on the relation of these lesions to potassium defi- 
ciency. Nevertheless, it is well known that potassium 


Kipney Parnotooy 


Extensive vacuolization of all proximal convoluted tubules 


creatinine 


‘Marked hydropic degeneration’’ of convoluted tubules, 
varying from slight vacuolization to complete necrosis 
and sloughing; “‘slight epithelial proliferation in Bow- 
man’s capsule,”’ 


“few large vacu- 


“Granular cytoplasmic disintegration'’ 
“focal tubular dis 


362 oles in convoluted tubules’’; also, 
integration & scarring 


“Slight swelling & granular cytoplasmic disintegration of 
convoluted tubules’ 


1,000 


Not reported 


G 1.011 


( vasopressin ) 


Blood urea nitrogen 32 mg./100 


H 1.012 


Nonprotein 45 mg./100 mil.; normal 
intravenous pyelogram. 


Nonprotein nitrogen 35 mg./100 ml.; 
sulfonphthalein excretion 20% in 


Nonprotein nitrogen 33-38 mg./100 ml.; creat- 
inine clearance 87-118 ml./min.; 


fonphthalein excretion 50% in ‘40 


‘oe. 
some 


*‘Marked vacuolization of tubular epithelium,’’ with 
casional necrosis & shedding’ of epithelium; 
vacuoles stained for fat 


henol- Marked vacuolization of convoluted tubules 


) min, 
epithelium,”’ with 


“Diffuse vacuolar change in tubular 


phenolsul- some necrosis & calcification 
min. 


ml.; urea No data 


clearance 27 ml./min.; after potassium ther- 
apy, urea clearance 1§ 


ml./min. 


normal. It is evident that more extraction data are 
required to determine the effect of potassium deple- 
tion on renal plasma flow. 

The low clearance of inulin, urea and creatinine, 
although probably indicative of a reduced filtration 
rate, might alternatively be explained by back dif- 
fusion of these substances through damaged tubular 
epithelium. In such a situation the estimated clear- 
ances might be considerably less than the true rate of 
glomerular filtration. In the absence of more infor- 
mation all these questions must remain unresolved 
for the present. 


depletion commonly develops in the course of in- 
tractable or fatal diarrheal diseases, and it is not 
unreasonable to assume that these patients were 


potassium deficient. The frequency with which 
diarrhea produces this disorder is also suggested by 
the fact that all 5 patients described in the present 
study, as well as at least 4 of the 8 summarized in 
Table 3, were also suffering from chronic diarrhea 
of one type or another. 

Table 4 lists all the disorders in which distinctive 
vacuolar lesions have been observed. It is obvious that 


the nephropathy of potassium depletion is not con- 
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fined to intestinal disorders. Vacuolar lesions have 


been observed in a patient with primary aldosteron- 
ism (Case G, Table 3) and they have also been noted 
in 2 patients who were treated with large doses of 
cortisone.” In another group of patients, the dis- 
tinctive lesions of potassium depletion have appar- 
ently developed as a secondary complication in 


Clinical States with Renal Lesions Probably Due 
to Potassium Depletion. 


Taare 4. 


Diseases” 
Ulcerative colitis 
Regional enteritis 
Cholera 
Bacillary dysentery 
Sprue syndrome 
Whipple's disease 
Malabsorption syndrome 


Cortisone treatment” 
Primary aldosteronism™ 


Rena. Disease wern Usinany Potassium Wastino: 
Fanconi syndrome*™ 
Kenal tubular acidosis™ 
Cystinosis™® 


Renat Disease wirn Potassium Wastine 
Subacute glomerulonephritis™ 
Chronic glomerulonephritis & lower-nephron nephrosis** 
Chronic pyelonephritis & hydronephrosis” 


Veasene Powonino”™ 


kidneys already diseased, There are in the literature 
at least three reports of renal tubular vacuoles in 
children with primary renal tubular disease who 
probably were potassium depleted at least partly as 
the result of urinary wasting.*°** Similar tubular 
lesions have also been described in a patient who 
became potassium depleted after the administration 
of a chelating agent that caused tubular necrosis** 
and in another patient with chronic glomerular 
nephritis** who became hypokalemic after an episode 
of prolonged vomiting and diarrhea, We have also 
noted these distinctive large vacuoles in the kidneys 
of 1 patient with subacute glomerulonephritis and 
another with pyelonephritis, both of whom became 
potassium depleted as the result of vomiting and 
diarrhea. It may confidently be predicted that this 
list will grow longer as the nature and significance 
of these lesions become more widely appreciated. 
Furthermore, since severe potassium depletion may 
seriously impair renal function without producing 
distinctive tubular lesions, it seems probable that the 
functional disorder will prove to be far more common 
than any change in tubular histology detectable by 
routine methods. 

It would now seem justified to add potassium de- 
pletion to the list of possible causes of reversible 
renal damage. Potassium depletion may severely 
impair tubular function, but by itself it apparently 
is not apt to produce overt uremia. The functional 
consequences of potassium depletion are probably 
most important when it occurs as a complication of 
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pre-existing renal disease. The additional insult of 
potassium depletion might well pass unrecognized, 
and progressive renal impairment might be attributed 
to extension of the underlying kidney disorder. Potas- 
sium depletion probably is also an important con- 
tributing factor in the uremia observed in patients 
with multiple electrolyte deficiencies, such as gastric 
alkalosis,*’ and the various depletion states produced 
by loss of gastrointestinal secretions. 

On the other hand, the nephropathy of potassium 
depletion might easily be confused with chronic 
pyelonephritis or glomerulonephritis in a polyuric, 
preuremic phase, particularly in cases of potassium 
depletion accompanied by albuminuria or cylindruria. 
The difficulty of distinguishing between primary 
renal disease and renal impairment resulting from 
potassium depletion is well illustrated by the recent 
reports of so-called “potassium-wasting nephri- 
tis.”**** The subjects of these reports had marked 
hypopotassemia and a pattern of renal dysfunction 
similar to that reported here (that is, isosthenuria, 
but little or no uremia). In each case urinary wast- 
ing of potassium was demonstrated, and it was 
suggested that a primary renal tubular disease was 
responsible. Although this explanation is not un- 
reasonable, it seems at least as likely that, as sug- 
gested by Conn,’® the potassium loss was due to 
primary aldosteronism. In that event, the entire 
renal disorder might be secondary to the potassium 
deficiency. This concept is supported by the im- 
provement in function that followed administration 
of potassium in 2 of these cases.***' Regardless of 
whether primary renal disease was responsible for 
the potassium loss in this group, there is no doubt 
that potassium depletion, either renal* or extrarenal, 
can of itself impair renal function. This needs to be 
considered whenever potassium depletion exists in a 
patient with renal dysfunction. 

Clinical diagnosis of the nephropathy of potassium 
depletion appears at present to rest mainly on the 
demonstration of the association of renal dysfunction 
with potassium depletion and on the improvement in 
function that follows restoration of potassium bal- 
ance. In this connection, it must be remembered that 
a normal level of potassium in the serum does not 
rule out potassium depletion, and that the functional 
consequences of this syndrome may persist long after 
serum potassium concentration has been restored to 
normal. 

A number of pertinent problems remain to be con- 
sidered. The minimum severity and duration of the 
potassium deficits necessary to produce the renal 
lesions or the functional disturbances in man are not 
known. In general, the patients in our group had 

*There is no evidence at present that urinary wasting of potassium 
can result from the nephropathy of potassium depletion. In 4 of the 5 
cases reported here twenty-four-hour collections of urine were obtained 
during the phase of potassium depletion, and in all of them excretion 
of potassium was less than 10 milliequiv. per day. Despite the evidence 
of severe impairment of tubular function in these patients, they a 


peared to be capable, at least ultimately, of a normal response to t 
need for conservation. 


he 
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suffered from severe prolonged depletion lasting 
months or years, but the clinical history in several 
of the autopsied cases (Table 4) suggests that the 
vacuolar lesion may develop within the course of a 
few weeks. The healing process appears to be a 
gradual one, even in patients whose potassium deficits 
are fully restored. Thus, in Cases 2 and 4, normal 
function was not restored until six weeks to three 
months after potassium depletion had been corrected. 
Although the disorder appears to be completely re- 
versible, at least at some stage and in some patients, 
it is not known whether permanent irreversible or 
progressive renal disease can result. More observa- 
tions on clinical and experimental potassium deple- 
tion will be required to answer these and the many 
other questions raised by the present study. 


SUMMARY AND CONCLUSIONS 


The clinical features of a previously unrecognized 
disorder of renal function associated with potassium 
deficiency are defined in a group of 5 patients with 
severe chronic potassium depletion. 

In each case potassium depletion had resulted from 
chronic diarrhea. Severe hypokalemia was the rule, 
but no patient was dehydrated or sodium depleted, 
and none had significant acid-base disturbances 
There was no evidence of renal wasting of potas- 
sium. One patient noted marked polyuria. 

Blood nonprotein nitrogen levels were normal 
only slightly elevated, but all patients exhibited vaso- 
pressin-resistant hyposthenuria. Clearances of inulin, 
endogenous creatinine and para-aminohippuric acid 
were significantly reduced. Routine urinalysis 
vealed minimal inconstant albuminuria and _ cylin- 
druria in 3 cases. 

Replacement of potassium deficits resulted in grad- 
ual restoration of normal renal function in 4 and 
moderate improvement in a fifth patient. 

Renal biopsies obtained in 3 patients showed 
hydropic and degenerative changes confined chiefly 
to the convoluted tubules, without significant glo- 
merular or vascular disease. In 1 case there was 
striking vacuolization of the tubules. Restoration of 
potassium balance produced total healing of the 
lesions in | patient and marked improvement in an- 
other. 

From a consideration of these data and a survey of 
the evidence in the literature, it is concluded that the 
nephropathy of potassium depletion is a relatively 
common clinical and pathological entity that may 
complicate a variety of situations. Potassium de- 
pletion apparently should be added to the list of 
causes of reversible renal disease. 


OF POTASSIUM DEPLETION. RELMAN AND SCHWARTZ 


We are indebted to Drs. H. E. MacMahon and C. § 
Sommers, pathologists at the New England Medical Center 
and the Massachusetts Memorial Hospitals, respectively 
for their valuable assistance with the interpretation of the 
biopsy material. Dr. MacMahon was also kind enough to 
provide most of the photomicrographs. We are also in 
debted to Drs. C. W. Robertson and B. G. Clarke, who 
performed the surgical biopsies ae us, and to Dr. R. M 
Kark, who carried out the needle biopsy in Case 3 
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ANGIOCARDIOGRAPHY IN THE DIAGNOSIS OF SACCULAR ANEURYSM 
OF THE ABDOMINAL AORTA* 


Report of a Case 


Sremneerc, M.D.,t Natruanier Finsy, M.D.t 


NEW 


and associates’ de- 


ECENTLY, Vaughan his 
scribed the successful excision under emergency 


conditions of an aneurysm of the abdominal aorta 


that was explored with the preoperative diagnosis of 


a paraspinal tumor, In the disc ussion of the case, the 


hroure 1. Conventional Frontal Roentgenogram of the 
Chest, Showing a Normal Appearance except for Calecific 


Deposits in the Aortie Knob (Arrow) 


authors stated that angiocardiography, if it had been 
done, would have disclosed the aneurysm, and more 
successful preparation could then have been made for 


definitive surgery. ‘This proved to be the situation in 


the case reported below. Once angiocardiography had 
established the diagnosis of a saccular aneurysm of the 
aorta eroding the bodies of the twelfth dorsal and first 


*From the Department of Radiology, New York Hospital-Cornell 
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lumbar vertebras, surgical excision of the aneurysm 
and suture of the aorta were readily achieved. 


Case Report 

A 51-year-old Negress (N.Y.H. 661260) was admitted to 
the hospital on July 10, 1953, complaining of pain in the 
lower back and urinary incontinence of 8 months’ duration 
At onset, the backache was slight but increased in severity 
and became constant. Urinary incontinence developed at 
the same time, and an anterior colporrhaphy was done at 
another hospital several months before admission, without 
relief of pain or incontinence 

Physical examination revealed a poorly nourished but 
well developed woman with moderate discomfort due to 
pain in the lower back. The pupils were regular and reacted 
to light and accommodation; the fundi showed arteriolar 
thickening and arteriovenous nicking. The chest was clear 
The heart was not enlarged; the rate was 72 and regular 


Fiourr 2. Oblique Roentgenogram of the Spine, Showing 
Marked Erosion of the Bodies of the Twelfth Thoracte and 
First Lumbar Vertebras. 


An adjacent mass contains calcifications (arrow), 


The aortic 2d sound was louder than the pulmonic. The 
wrist, femoral and dorsalis-pedis vessels were palpable and 
not sclerotic. The blood pressure was 118/70. No abnormal 
masses, pulsations or bruits were present in the abdomen 
Vaginal examination revealed that the uterus and adnexa 
were absent (a hysterectomy had been performed 6 years 
previously ) 

Neurologic examination established the pain as being in 
the lower lumbosacral region, with girdlelike radiation 
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Figure 3. Angiocardiogram (A), Taken with the Patient Supine, Showing a Saccular Aneurysm of the Abdominal Aorta 
Adjacent to the Eroded Vertebral Bodies, with a Tracing of the Aneurysm (B 


B 


Ficure 4. Lateral Angiocardiogram (A) of the Thoracolumbar Portion of the Aorta, Further Demonstrating the Saccular 
Aneurysm and Its Relation to the Spine, with a Tracing of the Aneurysm (B 
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around to the anterior and lateral portions of the abdomen 
The spine was straight, and there was no pain on forward 
flexion lumbosacral flexion of 
the spine to the right and left was normal and painless 


extension caused pain, out 


Fioure Photograph of the Excised Aneurysm and 


Thrombus (Arrow). 


present over the lumbo 
normal, and there was no 
The abdominal and 
equal and sustained. The 


Tenderness to fist was 
sacral junction, The 
weakness of the lower 


lower-limb reflexes 


pre assure 
wait was 
extremities 


brisk 


were 


Ficure 6. Postoperative Angiocardiogram 
was positive on the right. Pinprick, cotton 
position, vibratory temperature sensations were intact 

Laboratory examination showed blood 
spinal-fluid serologic tests for syphilis (Mazzini, Wassermann 
and Kolmer procedures X-ray examination of the chest 


Babinski sign 
and 


negative and 
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revealed clear lung fields, with a normal heart but large 
calcific deposits in the aortic arch (Fig. 1). X-ray exam- 
ination of the spine demonstrated a rounded, 6-cm. mass 
containing calcium, located to the left of the junction of 
the dorsolumbar spine, associated with marked erosion of 
the bodies of the 12th dorsal and Ist lumbar vertebras 
(Fig. 2 Angiocardiography was performed in frontal and 
lateral views, with the patient reclining on a Fairchild roll- 
film magazine. Exposures made at '2-second intervals, 
beginning 8% seconds after the onset of the injection, 
revealed a large saccular aneurysm of the aorta containing 
laminated clot (Fig. 3 and 4) 

At operation*® on July 30, a left-flank incision was made, 
and a pulsatile, saccular aneurysm, 5 by 10 cm., containing 
blood clots, was found. Erosion of 2 vertebral bodies was 
ilso seen. The mouth of the aneurysm measured 3 by 1.5 
em, The aorta was sclerotic but free, pliable and mobile 
After the aorta had been clamped, the aneurysm was easily 
removed. A 0.5-cm. cuff and suture of the aorta with No 
QO000 silk were then readily accomplished. 

Pathological study? revealed an aortic aneurysm measur- 
ing 4x 7 em. (Fig. 5). Well organized (9 by 5 by 4 cm.) 
and partially organized (2.5 by 3.0 cm.) thrombi were 
contained in the aneurysm. Microscopical examination of 
the wall of the aneurysm disclosed considerable scar tissue 
and calcification. Hemosiderosis and calcification were 
found in the media; organized thrombus was attached to 
the intima. The clot contained layers of acellular fibrin 

The postoperative course was uneventful, and the pa- 
tient was up and about on the 11th day. An angiocardio- 
eram on August 20 (Fig. 6) revealed a normal aortic lumen 
On account of urinary incontinence she was transferred to 
the urologic service. On August 25, cystopexy was per- 
formed 
on September 6 
back pain 

Subsequently, on November 
hospital because of continuing incontinence 
laparotomy was done on November 20, in the 


Recovery was uneventful and she was discharged 
There was complete subsidence of the 


5, she was readmitted to the 
An exploratory 
hope of 


Showing the Intact Aorta, with a Tracing of the Aorta (B). 


No abnormalities were found, 
was found to be satisfactory. She was 
S. W. Moore 

John M. Pearce 


Performed by Dr 
tPerformed by Dr 
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discharged on December 11, without improvement of the 
incontinence. She was subsequently seen several times in 
the outpatient department, where marked mental depres- 
sion became evident. In March, 1954, she was committed to 
a state psychiatric hospital; a communication in July, 1955, 
disclosed that she was still an inmate of the hospital 


Discussion 


In contrast to the case reported by Vaughan et al.,’ 
in which syphilis was the cause of the saccular ab- 
dominal aneurysm, this patient’s aneurysm was due 
to arteriosclerosis. Bone erosion by an arteriosclerotic 
aneurysm of the abdominal aorta is rare because 
lengthening, dilatation and tortuosity of the arterio- 
sclerotic aorta usually prevent contact with the 
spine.” Only 1 case of erosion involving the body of 
the twelfth dorsal vertebra was discovered in Crane’s 
series of 44 patients. When bone erosion occurs, it is 
believed to be the effect of the pounding aneurysm, 
which is held down against the spine by the dia- 
phragmatic hiatus and renal arteries.’ 

Suspicion of the presence of an aortic aneurysm 
was deduced from the x-ray examination of the 
thoracolumbar spine, which revealed marked erosion 
of the bodies of the 12th dorsal and Ist lumbar ver- 
tebras, without apparent involvement of the inter- 
vertebral disks (Fig. 2). In addition the mass in the 
vicinity of the bone lesions contained calcium. ‘These 
findings were in distinct contrast to the case of 
Vaughan et al.,' in which the aneurysm was not dis- 
covered until exploratory operation 


SELECTIVE defect of Vitamin B,, absorption is 
pathogenic of Addisonian pernicious  ane- 
mia. The parenteral administration of crystalline 
vitamin B,. in daily doses of | to 5 microgm. to pa- 
tients with pernicious anemia in relapse has been 
shown to produce a characteristic, optimal hema- 
topoietic response.’~’ Oral administration of crystal- 
line vitamin B,, in daily doses of 5 microgm. to pa- 
tients with pernicious anemia in relapse produces 
*From the Radioisotope Unit and Medical Service, Boston Veterans 
Administration Hospital, and the Department of Medicine, Tufts Uni 
versity School of Medicine 

tResearch associate, Donner Laboratory, University of California 
Berkeley, California; formerly, teaching fellow in medicine, Tufts Uni 
versity School of Medicine, and resident in medicine, Medical Service 
Boston Veterans Administration Hospital 


tFPormerly, staff physician, Radioisotope Unit, Boston Veterans Ad 
ministration Hospital 
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Visualizing the entire abdominal aorta by angio- 
cardiography is usually unsatisfactory because opaci- 
fication is often insufficient. However, aneurysms in 
the thoracolumbar portion of the aorta, especially 
when multiple films are used* (Fig. 3-5), may be ex- 
pected to be well visualized. 

Surgical excision of a saccular aneurysm of the 
aorta, with suture of the mobilized aorta, has become 
an accepted technic.’ Homografts or plastic mate- 
rials may be necessary if there is extensive disease of 
the aorta. Visualization of the aorta before surgery 
is desirable, not only for diagnosis but also to permit 
planning of the surgical attack. 


SUMMARY 


A case in which the diagnosis of a large saccular 
aneurysm of the aorta eroding the bodies of the 
twelfth dorsal and first lumbar vertebras was made 
after angiocardiography is reported. This facilitated 


surgical treatment. 
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little or no hematopoietic response unless a source of 
intrinsic factor is administered either simultaneously 
or within six hours.*’ This persistent inability of pa- 
tients with Addisonian pernicious anemia to absorb 
from the gastrointestinal tract the vitamin By» in 
their daily food (approximately 5 to 15 microgm:.) 1s 
the derangement that eventually results in a vitamin 
B,, deficiency state manifested clinically in many 
ways. The desirability of measuring the absorption 
of the dietary intake of vitamin B,, is evident. Efforts 
to do this by measurement of blood and urine with 
standard microbiologic-assay procedures have not 
succeeded because of the minute change in the 
amount of vitamin B,, in the blood or urine after in- 
gestion of dietary quantities. It has not been possible 


to bioassay the unabsorbed portion of oral doses of 
vitamin B, the 
presence of large amounts of material with vitamin 
i,, activity thought to be synthesized by bacteria in 


eliminated in the feces because of 


the lower intestine, 

The biosynthesis in 1950 of cobalt®’-labeled vita- 
min By, with a relatively high specific activity®” has 
made it possible to measure extremely minute 
amounts of this material. In this laboratory it is pos- 
sible to measure within + 30 per cent radioactive 
vitamin B,, at a concentration of 8 micromicrogm 
per milliliter. Soon after its biosynthesis, Heinle and 

employed radioactive vitamin B,, to 


his colleagues’ 
determine the fecal elimination of a small oral dose 


Tasie | 


Supyjeot 
in Peers 


Normal persons 
N.Z 
A.N 


, 
Vationts with pernicious anemia 


85.5 


S.N 


S.N., with added gastric juice 424 7 


93.0 


47.8 


with added mastiric juice 


95.0 


with added gastric juice 6.0) 4.0 


given alone or with a source of intrinsic factor to pa- 
tients with pernicious anemia. In the following year 
Schilling,’' by 
parenteral “loading” dose of nonlabeled vitamin B, 

was able to demonstrate the absorption or relative 


ingeniously employing a massive 


nonabsorption of small oral doses of radioactive vita- 
min by measuring the urinary excretion of the labeled 
vitamin B,.. A few months later Glass et al.'* 
ured the gamma-ray emission of cobalt" at the body 
surface over the liver after ingestion of the radio- 
active vitamin and thus demonstrated in still another 


meas- 


way the absorption or relative nonabsorption of vita- 
min By» 

The experiments described below were undertaken 
to compare quantitatively the values for absorption 
of vitamin B,, as determined by the methods men- 
tioned above and to evaluate these technics of meas- 
uring vitamin B,, absorption. Three normal persons 
and 3 patients with pernicious anemia in complete 
remission were each tested for intestinal absorption of 
the radioactive vitamin by measurement of fecal! 
elimination, urinary excretion and hepatic deposition 
The diagnosis of pernicious anemia was 


of cobalt®’. 
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established in the 3 patients by the demonstration of 
the presence of a macrocytic anemia and a megalo- 
blastic erythroid hyperplasia of the bone marrow be- 
fore therapy, as well as by histamine-fast achlorhydria. 
Each underwent a complete hematopoietic response 


after parenteral administration of vitamin B,.. 


Mernops 


Fecal Elimination of Orally Administered Cobait”- 
Labeled Vitamin 


The same lot of radioactive vitamin was used in 
the preparation of all the oral test doses: dissolved 
crystalline cyanocobalamin cobalt’ with a specific ac- 


PERCENTAGE 
in Unine 


Hevatic 
Deposition 
ov IN jrcren 
RaAptoactive 
VITAMIN 


Hepatic 
Derosrrion 
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Rapioactive 
VITAMIN 


PERCENTAGE 
in Lives 


é.p.m./mi 


67.9 2541 $742 


70.9 2790 $926 


tivity of 0.77 microcuries per microgram, A ten-day 
collection of stools was obtained by having the patient 
defecate directly into a previously tared 4-liter screw- 
cap jar to which a small amount of formol had been 
All stool specimens during the ten-day period 
Upon completion of 


added 
were collected in a single jar. 
the collection, an appropriate amount of distilled 
water was added to produce a suitable consistence for 
homogenization. This jar was then capped with a lid 
in which rotor blades were mounted and placed in an 
Osterizer, and the contents thoroughly homogenized. 
The jar and its contents were weighed. Samples ap- 
proximately 25 ml. in volume were removed to suit- 
able, previously tared vials, and then placed within a 
Miiller counter under conditions of 
constant geometry. The counts per minute above 
background thus obtained were multiplied by the 
ratio of the total weight of the homogenized fecal col- 
lection to the weight of the sample counted. The 
total counting rate of the fecal collection was com- 
pared with the similarly determined total counting 
rate of the oral dose administered at the beginning of 
the fecal collection and expressed as the percentage 


shielded Geiger 


208 
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EXCRETION OF VITAMIN 


of the ingested cobalt®’-labeled vitamin B,. elimi- 
nated in the feces during the following ten-day 


period, 


Urinary Excretion of Orally Administered Cobait”- 

Labeled Vitamin B,, 

Twenty-five-milliliter aliquots of a twenty-four- 
hour collection of urine were counted, and the deter- 
mined total urinary counting rate compared with the 
total counting rate of the oral dose of radioactive 
vitamin administered at the beginning of the urine 
described above was em- 


collection. The counter 


ployed. 


Hepatic Deposition of Cobalt” after Oral Administra- 

tion of Cobait”-Labeled Vitamin B, 

The crystal of a mobile scintillation counter head 
was placed on the skin of the subject overlying the 
middle of the liver in the mid-axillary line. A similar 
application to the lower left thigh was used to deter- 
mine the background counting rate. In this manner 
hepatic counts per minute per microcurie of admin- 


PeRcent- 
AGE OF 
Oat 

Dose iN 
Frees 
100 


60 


PERNICIOUS ANEMIA PERNICIOUS ANEMIA 
PATIENTS PATIENTS 
IN REMISSION IN REMISSION 
INGESTING SIMULTANEOUSLY 
100m NORMAL GASTRIC JUICE 


NORMAL 
SUBJECTS 


Kicure 1. Absorption of Vitamin By As Measured by Fecal 
Elimination of 0.5 Microgm. of Ingested Cobalt”-Labeled 
Vitamin By in a Ten-Day Stool Collection 


istered cobalt®’-labeled vitamin B,. were obtained 
before and ten days after ingestion. ‘To obtain the 
hepatic counting rate resulting from “complete ab- 
sorption,” the procedure described above was sub- 
sequently repeated with the use of subcutaneous in- 
jection of an equal dose of radioactive vitamin 
The hepatic counting rate after ingestion was com- 
pared with the hepatic counting rate after injection 
to determine the percentage of the orally adminis- 
tered radioactive vitamin that had been absorbed 


EXPERIMENTAL PROCEDURES 


Three patients with pernicious anemia in complete 
remission, and 3 normal persons were each monitored 
over the liver and thigh. They then received an oral 
dose of 0.5 microgm. of cobalt®’-labeled vitamin By». 
During the subsequent ten days stool collections were 
obtained in the manner stated above, and the fecal 


Bi 
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elimination of the oral dose determined. At the con- 
clusion of this ten-day period the hepatic deposition 
of cobalt®’ was ascertained. The same procedure was 
then repeated in the patients with pernicious anemia, 
100 ml. of normal human gastric juice being admin- 
istered with the oral of 0.5 
microgm. of radioactive vitamin. The urinary excre- 
tion was determined in the 6 subjects follows 
After a control specimen had been collected each sub- 
ject was given an oral dose of 2.0 microgm. of 


cobalt®’-labeled vitamin B,., and at the same time 


simultaneously dose 


as 


Raptw- 
ACTIVITY 
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PERNICIOUS ANEMIA 
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Figure 2. Absorption of Vitamin By As Measured by He 
patic Deposition of Cobalt” after Inge stion of O5 Mite rogm 
of Cobalt”-Labeled Vitamin B 


1000 microgm. of unlabeled vitamin was injected 
subcutaneously, All urine passed during the next 
twenty-four hours was obtained from each subject, 
and the excretion of the orally administered vitamin 
determined, After the liver and thigh had been mon- 
itored, | normal subject and 3 patients with perni- 
cious anemia were given a subcutaneous injection of 
0.5 microgm. of cobalt®’-labeled vitamin B,., and the 
hepatic deposition of the parenterally administered 
cobalt” determined. Monitoring the injection sites 
before and shortly after injection, as well as ten days 
later, indicated that no significant activity remained 


at the injection site at the latter time 


Resuits 


The percentages of oral doses of 0.5 microgm, of 
cobalt®’-labeled vitamin B, the stool 
2 


during the ten-day collection period by the 3 


eliminated in 
normal] 
subjects and the 5 patients with pernicious anemia in 
complete remission are shown in ‘Table | and Figure 
|. Whereas the former eliminated 18 to 38 per cent 
of the administered in thei the latter 
eliminated 85 to 95 per cent of the administered dose 
When 100 ml. of filtered, neutralized normal gastric 
juice was given simultaneously with the oral dose to 
the patients with pernicious anemia, only 38 to 48 
per cent of the administered dose was eliminated in 
the feces (Table 1 and Fig. | It is assumed that 


dose feces, 


j 
Vol. 255 No. 5 209 
| 
| 
= 
4 j 
| y 
| 
= 


210 


not eliminated in the feces 
Table 1 


The radioactivity measured at the body surface 


most of the vitamin Bb, 
was absorbed. These values are shown in 
over the liver ten days after ingestion of 0.5 microgm 
is Shown in Table | and Figure 2. These data were 
after the 
analyzed for the percentage eliminated in the feces 


obtained same oral dose simultaneously 
Normal individuals deposited enough cobalt’ in the 
liver to produce hepatic body-surface counts above 
background, ranging from 4085 to 5300 counts per 
minute per microcurie ingested, as contrasted with 
patients with pernicious anemia, whose hepatic body- 
surface counts ranged from 286 to 390 counts per 


minute per microcurie, The subsequent addition of 
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100 mi WORMAL GASTRIC JUICE 
Ficure 3. Absorption of Vitamin By, As Measured Simul- 
taneously by Fecal Elimination of Vitamin B,, and Hepat 
Deposition of Cobalt’ after Ingestion of 0.5 Microgm of 
Cobalt”-Labeled Vitamin B 


NORMAL 
SUBJECT 


100 ml. of normal gastric juice to an oral dose of 0.5 
microgm. of cobalt’’-labeled vitamin B,, caused a rise 
of 2541 to 2790 counts per minute per microcurie. 
fen days after the subcutaneous injection of 0.5 
microgm, of radioactive vitamin, rises of hepatic body- 
surface counts varied from 3742 to 5750. No signifi- 
cant difference was found in hepatic deposition of 
cobalt’ between the normal persons and the patients 
the vitamin 
The percentage absorbed 


with when was ad- 
ministered in this fashion 
as determined by hepatic deposition is compared in 
lable 1 and Figure 3 with the corresponding per- 
centage absorbed as calculated from measurements of 


The values as determined simulta- 


per nicious anemia 


fecal elimination, 
neously by the two methods are in fairly close agree- 
ment 

The twenty-four-hour urinary excretion of an oral 
dose of 2.0 microgm. of cobalt®’-labeled vitamin B, 
administered simultaneously with a subcutaneous in- 
jection of 1000 microgm. of nonradioactive vitamin 
B,. is shown in Table 1 and Figure 4. The normal 
subjects excreted 7,3 to 10.3 per cent of the orally 
administered dose in the urine whereas the patients 
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with pernicious anemia excreted only 0.6 to 1.0 per 


cent 


Discussion 


The small! dose of 0.5 microgm. of vitamin B,. was 
selected for administration because the percentage of 
larger doses absorbed by normal persons decreases 
even when a large quantity of normal human gastric 
juice is ingested simultaneously. ‘Thus, as much as 70 
per cent of a 5.5-microgm. dose of orally adminis- 
tered cobalt®’-labeled vitamin B,, may be eliminated 
in the normal person.’ At the 0.5- 
microgm. level the range of fecal elimination for the 
normal subjects (18 to 38 per cent) and the patients 
with pernicious anemia (85 to 95 per cent) is in good 
agreement with that reported in similar studies.'” 
The reduction of fecal elimination of the vitamin in 
patients with pernicious anemia when 100 ml. of 
normal human gastric juice was ingested simulta- 
neously with the cobalt’’-labeled vitamin B,. suggests 
that the abnormally high fecal elimination of radio- 


feces of a 


Peacent- 
AGE OF 
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Laine 


PERNICIOUS ANEMIA PATIENTS 
IN REMISSION 


Absorption of Vitamin By As Measured by Ex- 
Microgm, of Ingested Cobalt”-Labeled 
in a Twenty-four-Hour Collection of Urine. 


NORMAL 
SUBJECTS 


Fioure 4 
cretion of O05 
Vitamin By, 


active vitamin in these patients is due to a deficiency 
of intrinsic factor, The chief advantage of the fecal- 
climination method of determining absorption is that 
it is a direct measurement of the amount of vitamin 
B,», or at least of its cobalt moiety, eliminated. If the 
collection period is sufficiently long, the greater part 
of balance may be assumed to have been absorbed. 
The method has two minor disadvantages: ten days 
are required to ensure that no further radioactive 
vitamin will be eliminated after the collection is ter- 
minated; and the processing and counting of the stool 
collection takes time and is somewhat unpleasant. 
The major disadvantage, however, is the difficulty 
and uncertainty involved in obtaining a complete ten- 
day stool collection. To accomplish this a relatively 
long period of co-operation and vigilance is required 
from the subject during which he is greatly incon- 
venienced, Since the upper limit of the normal range 
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(45 per cent) is not far removed from the lower limit 
of the pernicious-anemia range (70 per cent) ,’° the 
omission of a single critical bowel movement from the 
collection of a patient with pernicious anemia could 
easily lower the percentage of radioactive vitamin B,, 
recovered in the feces to the normal range. 

The ranges of twenty-four-hour urinary excretion 
of orally administered vitamin B,, for normal persons 
(7.3 to 10.3 per cent) and patients with pernicious 
anemia (0.6 to 1.0 per cent) found in this study 
(Table 1 and Fig. 4) qualitatively confirm the results 
of Schilling but are slightly at variance with his 
ranges for normal subjects (1.5 to 5.3 per cent) and 
patients with pernicious anemia (0 to 0.65 per cent). 
This method has the advantages of being relatively 
rapid and convenient in collection, processing and 
counting. In addition, the ranges of vitamin By» ex- 
cretion in the urine in normal subjects and patients 
with pernicious anemia are well separated from 
one another. The method has the disadvantages of 
being unsuited for measuring the percentage of the 
dose absorbed and of requiring a massive subcuta- 
neous “flushing” dose of vitamin B,. that, by initiat- 
ing maximal therapy prematurely in certain cases of 
pernicious anemia in relapse, may preclude other 
studies. 

The premise that hepatic counting rates reflect the 
degree of absorption of cobalt®’-labeled vitamin By». 
rests on the following observations of Glass’* and our 
unpublished data.’* Approximately a week after oral 
or parenteral administration of the radioactive vita- 
min to normal subjects or patients with pernicious 
anemia in remission the hepatic counting rate for 
gamma-ray emission of cobalt®’ is maximal, and the 
liver is the only major site of deposition. During 
the subsequent thirty to one hundred days the hepatic 
counting rate remains above 90 per cent of the maxi- 
mal rate attained at the end of the first week and at 
no other site is cobalt®’ detectable. This apparently 
static deposition suggests that cobalt®® may be de- 
tached in some fashion from the vitamin B,, molecule 
and deposited in the liver while the physiologically 
active fraction of the vitamin B,. molecule travels 
elsewhere to perform its necessary functions. On the 
other hand, this may very well not be so, since 
normal human liver and the livers of patients with 
pernicious anemia who have received adequate treat- 
ment have been shown to contain sufficient amounts 
of potent material to keep other patients with per- 
nicious anemia in remission for seven to thirty-six 
months.’*"* Patients with pernicious anemia in re- 
lapse have had remissions persisting for two to twelve 
months after a single massive injection of 160 U.S.P. 
units of liver extract.‘7 MacDonald, Ingelfinger and 
Belding’* have noted that usually four or more years 
are required for pernicious anemia to develop after 
total gastrectomy when no vitamin B,, is administered 
parenterally. Halsted, Gasster and Drenick,’’ using 
the fecal-elimination method, have shown that the 
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deficiency of intrinsic factor in patients after total 
gastrectomy is as complete as that existing in patients 
with pernicious anemia, It thus appears probable 
that the amount of vitamin B,, stored in the liver is 
usually more than five hundred times the daily body 
requirement. Under these circumstances it is under- 
standable that, in fact, virtually all the vitamin B,, 
absorbed may be deposited in the liver and remain 
there for many months. The following recent obser- 
vation by Pollycove, Arias and Apt*® suggests either 
that cobalt®® is detached from an active moiety of 
vitamin B,, and deposited in the liver or that vitamin 
By. is utilized by the liver to elaborate another sub- 
stance that is utilized peripherally for erythropoiesis: 
after the subcutaneous injection into patients with 
pernicious anemia in relapse of 1 microgm. of cobalt- 
*°.labeled vitamin there is a diagnostic reticulo- 
cyte response and a simultaneous deposition of co- 
balt®® in the liver equal to the deposition of cobalt® in 
normal subjects or patients with pernicious anemia in 
remission. Since, at present, there is no direct evi- 
dence whether cobalt® remains in the liver as an 
integral part of the vitamin B,, molecule, the phrase 
“hepatic deposition” is used here without any impli- 
cation concerning the chemical status of cobalt*® 
within the liver. 

The close agreement of the percentages of orally 
administered vitamin B,, absorbed as simulianeously 
determined by the methods of fecal elimination and 
hepatic deposition supports the hypothesis that the 
degree of hepatic deposition of cobalt®’ corresponds 
to the degree of absorption of radioactive vitamin 
from the intestinal tract. Study of intestinal absorp- 
tion of cobalt®’-labeled vitamin B,, by measurement 
of hepatic deposition of cobalt’ has the great advan- 
tage of requiring neither single nor collected speci- 
mens, and thus eliminates a most troublesome proce- 
dure and a frequent source of error. The measure- 
ments are simple, accurate and rapidly performed, 
This method also has the advantage of being able to 
quantitate the percentage of radioactive vitamin ab- 
sorbed from the intestinal tract. The chief disadvan- 
tage is that a period of seven days must elapse before 
the measurement can be made, and a second such 
period is required if it is desired to determine the 
ratio of deposition between an oral and a parenteral 
dose, 

All three methods of measuring absorption of vita- 
min By. were applied to each subject to establish the 
degree of correlation between these methods. The 
data of absorption and urinary excretion on each 
subject are listed in Table 1 and charted in Figures 
1, 2, 3 and 4. In general it is seen that intestinal 
absorption and urinary excretion of vitamin B,, are 
high in the normal persons and in the patients with 
pernicious anemia given normal human gastric juice 
simultaneously and low in the same patients not 
given the gastric juice, 

These methods are especially useful in establishing 


ay 
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or disproving the diagnosis of Addisonian pernicious 
anemia in patients with achlorhydria receiving main- 
tenance liver or vitamin B,, therapy in whom the 
diagnosis has not been adequately established, pa- 
tients with achlorhydria, whose macrocytic anemia 
and megaloblastic bone marrow is the result of folic 
acid deficiency, patients with signs and symptoms of 
subacute combined degeneration of the spinal cord 
but without significantly abnormal blood or bone- 
marrow findings, and the rare patient in whom, be- 
cause of lack of extrinsic factor, a deficiency state 
identical with that of Addisonian pernicious anemia, 
except for the presence of intrinsic factor, develops. 
The findings in patients of the last two groups are 
presented and discussed elsewhere.*?:** 

The applicability of these methods to the assay of 
intrinsic-factor activity is most evident. They not 
only are more rapid and simple than classic assay by 
reticulocyte response but also possess the enormous 
advantage of being able to employ for intrinsic-factor 
assay the relatively large number of patients with 
pernicious anemia in remission as compared with the 
increasingly scarce number of untreated patients with 
pernicious anemia in relapse. 


Summary AND CONCLUSIONS 


Determinations of vitamin B,, absorption by three 
methods employing radioactive (cobalt®*’-labeled) 
vitamin B,, were obtained in normal subjects and in 
patients with pernicious anemia in remission. The 
absorption data so obtained were reasonably consist- 
ent. The ranges of vitamin B,, absorption in normal 
subjects and in patients with pernicious anemia are 
approximately 62 to 82 per cent and 5 to 15 per cent 
respectively, as determined by fecal elimination and 
hepatic deposition of cobalt®. Urinary excretion of 
orally administered vitamin B,, was 7.3 to 10.3 per 
cent in normal subjects and 0.6 to 1.0 per cent in 
patients with pernicious anemia. 

The clinical diagnostic value of these methods of 
measuring vitamin B,, absorption is indicated and 
discussed, These methods are especially useful 
establishing or disproving the diagnosis of Addisonian 
pernicious anemia in the relatively large group of 
patients with achlorhydria who are receiving mainte- 
nance liver or vitamin B,, therapy but whose pre- 
vious course was not adequately investigated or 
documented. 

The advantages and disadvantages of the stool, 
urine and hepatic methods of measuring vitamin B,, 
absorption are discussed. The urinary-excretion 
method is the most rapid, The hepatic-deposition 
method combines quantitation of absorption with 
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great simplicity and also with freedom from speci- 
men collections, thus eliminating a troublesome and 
potentially large source of error. Measurement of the 
hepatic deposition of cobalt® is the best method so 
far as simplicity, ease and accuracy are concerned. 
By dispensing with the necessity of resorting to 
clinical trial of therapeutic effects in patients with 
pernicious anemia in relapse, these methods should 
bring within comparatively close grasp the determi- 
nation of the nature and exact mode of action of the 
intrinsic factor of Castle. 


We are indebted to Dr. Maurice B. Strauss for helpful 
suggestions in the preparation of this manuscript. 
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ACTION OF AMBONESTYL — SJOERDSMA ET AL. 


THE ANTIARRHYTHMIC ACTION OF AMBONESTYL 


(2-DIETHY LAMINOETHYLISONICOTINAMIDE, MC-4112)* 


Apert Sjorrpsma, M.D., Pu.D.,¢ Harrier Maino, Pu.D.,t Houston W. Prarr, M.D.,§ 


HERE is need for effective antiarrhythmic drugs 

that do not have the undesirable side effects of 
those most widely used, quinidine and procaine 
amide. Although they are frequently effective in sup- 
pressing arrhythmias, the scope of application of 
these drugs is limited particularly by their properties 
of slowing cardiac conduction and lowering blood 
pressure. Lanzoni and Clark' and Clark and Etsten’ 
recently introduced Ambonestyl, an analogue of pro- 
caine amide, and reported it to be as effective as pro- 
caine amide in suppressing ventricular arrhythmias 
induced by coronary-artery ligation in the dog. 
When administered intravenously to man, the drug 
was thought to suppress ventricular ectopic beats 
without significant side effects. 

This report is a pharmacologic and clinical ap- 
praisal of Ambonestyl.¢¢ The study was divided into 
two parts: fate of the drug in man; and action of 
Ambonestyl on experimental and human arrhyth- 
mias. Emphasis is given to a comparison with pro- 
caine amide, to which it is structurally related.’ 


Fate or AMBONESTYL IN MAN 


Chemical Methods 


Ambonestyl was isolated from alkalinized biologic 
material by extraction into ethylene dichloride con- 
taining 1.5 per cent isoamyl alcohol and determined 
by a modification of the methyl orange procedure.* 
Ambonestyl added to plasma and urine in amounts of 
5 to 50 microgm. was recovered with adequate pre- 
cision (96+5 per cent). The material measured in 
human plasma and urine after administration of the 
drug was shown by the technic of comparative parti- 
tion ratios* to have the same solubility characteristics 
as authentic Ambonestyl. It may be assumed, there- 
fore, that the method measured the original drug and 
did not include metabolic products. 


*From the Clinic of General Medicine and Experimental Thera- 

utics and Laboratory of Chemical Pharmacology of the National 
Heart Institute, National Institutes of Health, Bethesda, Maryland, and 
the Third (New York Universit Medical Division, Goldwater Me- 
morial Hospital, Welfare Island, New York. 

+Senior investigator, National Heart Institute. 

tInvestigator, Laboratory of Chemical Pharmacology, National Heart 
Institute. 

§Assistant in medicine, New York University College of Medicine. 

{Staff member, Research Branch, National Institute of Mental Health; 
formerly, staff member, Laboratory of Chemical Pharmacology, Na- 
tional Heart Institute 

Assistant professor of clinical medicine, New York University College 
of Medicine. 

**Chief, Clinic of General Medicine and Experimental Therapeutics, 
National Heart Institute; assistant professor of medicine, Johns Hopkins 
University School of Medicine. 

*tKindly supplied as the hydrochloride salt by the Squibb Institute 
for Medical Research, New Brunswick, New Jersey. 


Junius Axe.rop, Pu.D.,{ Hersert J. Kaypen, M.D.,|| L. Terry, M.D.** 


BETHESDA, MARYLAND, AND WELFARE ISLAND, NEW YORK 


Experimental Data 


One gram of Ambonestyl was administered intra- 
venously to man as a 5 per cent solution over a 
period of twenty minutes. The plasma half life in 2 
subjects was four hours and fifteen minutes and five 
hours, indicating a rate of disappearance similar to 
that of procaine amide.* When the same amount was 
administered orally in capsules to the same patients, 
plasma levels reached a peak in one to two hours and 
then declined at a rate approximating that after 
intravenous administration. Absorption from the 
gastrointestinal tract is thus rapid and _ essentially 
complete, The urinary excretion of Ambonestyl after 
intravenous administration to 2 subjects averaged 85 
per cent in forty-eight hours, indicating virtually no 
metabolism in the body. 

Two subjects received Ambonesty! orally for six 
days in doses of 0.5 gm. every six hours. Plasma 
levels measured daily just before the noon dose 
ranged from 0.7 to 2.4 mg. per liter, and there was no 
tendency for the drug to accumulate in the body. 


Action or AMBONESTYL ON CarpiAac ARRHYTHMIAS 


Comparison with Procaine Amide and Quinidine 
against Cardiac Ar- 
rhythmias in Dogs and Cats 


In dogs and cats under pentobarbital anesthesia, 
Ambonestyl was tested for antiarrhythmic action 
against cardiac arrhythmias induced by epinephrine 
injected intravenously at the end of a brief period of 
chloroform administration, a modification of the pro- 
cedure described by Melville’ being followed. A 
standardized, multiple-dose technic of drug adminis- 
tration was used, and the cumulative dose of each 
drug producing complete protection against arrhyth- 
mias was determined in three or more animals (Table 
1). The protective doses were 55 to 150 mg. per kilo- 
gram of body weight for Ambonestyl compared to | 
to 30 mg. for procaine amide and | to 4 mg. for 
quinidine. Similar experiments in cats gave values of 
500 to 900 mg. for Ambonestyl, 10 to 200 mg. for 
procaine amide and 10 to 50 mg. for quinidine, 
Thus, the protective doses of Ambonestyl were much 
higher than those of the other two drugs. 


Comparison with Procaine Amide against Cardiac 
Arrhythmias in Man 
Thirty-six adult subjects were given Ambonestyl 
by intravenous infusion at a rate of 32 to 166 mg. 
per minute for a total dose of 0.35 to 2.7 gm. (Table 
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2). Sixteen were also given procaine amide intra- 
venously on a different day at a rate of 43 to 107 mg. 
per minute for a total dose of 0.3 to 2.2 gm. The 
patients studied had arrhythmias that were consist- 
ently present from day to day except for the 2 cases 
of paroxysmal ventricular tachycardia and | case of 
atrial flutter with 2:1 atrioventricular block. Electro- 
cardiograms were obtained continuously throughout 
the period of drug infusion, and the blood pressure 
and pulse rate were measured every minute. Ob- 
servations were continued for an hour after comple- 
tion of the infusion, the electrocardiogram, blood 
Taste 1, Minimal Doses* of Antiarrhythmic Drugs Pro- 


ducing Protection in Dogs and Cats against Chloroform- 
Epinephrine-Induced Ventricular Arrhythmias 


ANIMAL AMBONESTYL Paocaine Amive Quinwine 
H Loripe SuLPATE 
mg/kg. mg/kg. keg. 
Dogs 
(natural 
breathing ) 55, 110, 150 1, 10, # 1,1,4,4 


Cats 
(artificial 
respiration ) 500+, 700, 900, 900% 10, 100, 150, 200, 200 = 10, 50, 50 


*Kach dose represents cumulative, threshold dose giving complete pro 
tection against arrhythmias in 1 animal under pentobarbital 


tBoth vagus nerves cut in these cats. 


pressure and pulse rate being recorded every five 
minutes during this time. All but 1 patient (Case 3) 
had organic heart disease of either arteriosclerotic or 
rheumatic origin. 

Ventricular arrhythmias (Cases 1-12). Ambo- 
nesty! completely suppressed the arrhythmia in only 
| patient (Case 8) during the period of observation. 
This patient received the largest dose administered, 
2.7 gm. In 4 other patients there was evidence of 
some antiarrhythmic action: complete suppression of 
premature ventricular contractions for five minutes 
in Case 3, and partial suppression for twenty to sixty 
minutes in Cases 7, 10 and 11, There was a marked 
increase in the number of contractions in 4 patients, 
1 (Case 9) exhibiting a transient episode of bigeminal 
rhythm, Procaine amide completely suppressed the 
arrhythmia in 7 of 8 patients, the suppression being 
of only four minutes’ duration in | patient (Case 3), 
who showed a similar response to Ambonesty! but sub- 
sequently reverted to a normal rhythm on quinidine, 
1,2 gm. daily, given orally. 

Combined ventricular and supraventricular ar- 
rhythmias (Cases 13-21). Ambonestyl had no signif- 
icant effect on the supraventricular rhythm, but there 
was complete suppression of premature ventricular 
contractions in | patient (Case 14) with a dose of 2.4 
gm. More frequent contractions were again noted in 
5 patients. Procaine amide was given to 3 of these, 
in 1 of whom it completely suppressed the contrac- 
tions, One patient reverted to a normal rhythm spon- 
taneously. 

Supraventricular arrhythmias (Cases 22-32). 
Neither Ambonesty! nor procaine amide (3 patients) 
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had any detectable antiarrhythmic effect in this 
group. Premature ventricular contractions developed 
in 3 of the patients receiving Ambonestyl. Three pa- 
tients were subsequently converted to normal rhythm 

2 after 0.6 and 4.0 gm. of quinidine orally in 
divided doses and 1 after 1.6 mg. of lanatoside C 
intravenously. 

Atrioventricular dissociation (Cases 32-36). Am- 
bonestyl caused premature ventricular contractions in 
2 patients and ventricular tachycardia and convul- 
sions in a third (Case 35). The fourth patient showed 
no response to Ambonestyl. Two patients received 
procaine amide without ill effect. 


Other Effects 


Cardiac conduction. Ambonestyl had no significant 
effect on cardiac conduction as measured by the PR 
interval and ORS segment of the electrocardiogram. 
However, in about a fourth of the patients there was 
a significant prolongation of the QT interval, which 
is a measure of electric systole and the relative refrac- 
tory period, 

The induction of premature ventricular contrac- 
tions in 12 patients with normal atrioventricular con- 
duction, and the development of premature ventricu- 
lar contractions or ventricular tachycardia in 3 of the 
+ patients with complete atrioventricular block indi- 
cates that the drug either has a direct excitatory 
effect or, more probably, in some way modifies the 
refractory period or conductivity allowing the dis- 
charge of ectopic foci, Three patients receiving pro- 
caine amide showed significant prolongations of PR 
interval, QRS segment or QT interval, as reported 
previously,® but in no case was there an induction of 
premature ventricular contractions. 

Pulse rate and blood pressure. In this study, neither 
drug had a significant effect on pulse rate except 
through the suppression or induction of arrhythmias. 
Hypotension was not a problem in patients receiving 
Ambonestyl but necessitated cessation of procaine 
amide infusion in 3 patients. Nevertheless, significant 
falls in blood pressure were observed in several pa- 
tients receiving Ambonestyl, but not of the degree 
seen with procaine amide, 

Subjective side effects of Ambonestyl. These in- 
cluded sensations of drowsiness (1 patient), nausea 
(3 patients), dizziness (3 patients) and warmth in 
face and throat (4 patients). These sensations were 
mild and transient. 


Discussion 


The results of this study indicate that Ambonestyl 
is inferior to procaine amide in the treatment of ex- 
perimental and human arrhythmias. Lanzoni and 
Clark' reported suppression of ventricular arrhyth- 
mias in the dog after coronary-artery ligation with 
doses of Ambonestyl comparable to that of procaine 
amide. However, in chloroform-epinephrine-induced 
ventricular arrhythmias in dogs and cats (Table 1), 
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Tasie 2. Effects of Ambonestyl and Procaine Amide on Human Arrhythmias 


Response* 


Dose or Dave 


Ruyrum Davao 


TOTAL (OM,) MO. /MIN 


Ventricular arrhythmias: 


Ventricular tachycardia Ambonestyl 15 0 
Procaine amide 0.6-1.0 ”) ++ 
Ambonestyl 1.5 


Ambonestyl 


Ventricular tachycardia 
Procaine amide 


ventricular contractions Ambonestyl 
Procaine amide 0.6 w 


Normal sinus rhythm & premature 
(bigeminy ) 


Normal sinus rhythm & premature ventricular contractions Ambonestyl 
Procaine amide 0.3 


ventricular contractions Ambonestyl 
Procaine amide 10 w 


Normal sinus rhythm & premature 


ventricular contractions Ambonestyl O4 4 0 
Procaine amide O06 


Normal sinus 


rhythm & premature 


Normal sinus rhythm & premature ventricular contractions Ambonestyl 1.2 
Procaine amide 04 


Normal sinus rhythm & premature ventricular contractions Ambonestyl 2 45 
Procaine amide 0.9 45 


7) Normal sinus rhythm & premature ventricular contractions Ambonestyl 


10 Normal sinus rhythm & premature ventricular contractions Ambonestyl 


1! Normal sinus rhythm & premature ventricular contractions Ambonestyl 1.0 w + 


Normal sinus rhythm & premature ventricular contractions Ambonestyl Lo yw x 

Combined ventricular & supraventricular arrhythmias: 
13 Atrial fibrillation & premature ventricular contractions Ambonestyl 1.5 100 x 
’rocaine amide 10 0 0 


14 Atrial fibrillation & premature ventricular contractions Ambonestyl 2 
Procaine amide 1 


Ambonestyl 


Atrial fibrillation & premature ventricular contractions 
*rocaine amide 


Ambonestyl 


Atrial flutter & premature ventricular contractions 


Ambonestyl 


Atrial fibrillation & premature ventricular contractions 


Atrial fibrillation & premature ventricular contractions Ambonestyl 


Ambonestyl 


Atrial fibrillation & premature ventricular contractions 


20 Atrial fibrillation & premature ventricular contractions Ambonestyl 


21 Atrial fibrillation & premature ventricular contractions Ambonestyl 1.0 100 


Supraventricular arrhythmias: 


22 


Ambonestyl 
Procaine amide 


Atrial fibrillation 


Ambonestyl 
Procaine amide O5 


23 Atrial fibrillation 


Ambonestyl 
Procaine amide 


24 Atrial fibrillation 


Ambonestyl 


Atrial fibrillation 


Atrial fibrillation Ambonestyl 


Ambonestyl 


Atrial fibrillation 


Ambonestyl 


Atrial flutter 


Atrial fibrillation Ambonestyl 


Atrial fibrillation, with partial atrioventricular dissociation Ambonestyl 


Nodal rhythm Ambonestyl 


Ambonestyl 


Nodal tachycardia 


Atrioventricular dissociation: 


33 Normal sinus rhythm with atrioventricular block Ambonestyl - 
Procaine amide 


3A Atrial fibrillation with atrioventricular block Ambonestyl OM 
Pro amide y 2 


Normal sinus rhythm with atrioventricular block Ambonestyl 


35 


Ambonestyl 0.95 


6 Normal sinus rhythm with atrioventricular block 
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0,3-0.6 50 t+ 
+ 
w ++ : 
++ 
10 0 x 
5 52 ++ 
OB 62 0 
17 10 x : 
18 1.0 x 
10 0 : 
0 
1.4 107 0 
26 10 0 : 
27 1.0 w 0 
28 1.0 0 : 
10 0 2 
31 1.0 0 0 
32 1.9 42 0 
0.5 0 
0.55 0 
x 
0 
*Responses graded as follows: 0, no effect; X, induction of premature ventricular contractions or increase in their frequency by at least 100 per ae 
cent; +, incomplete suppression of premature ventricular contractions or suppression for less than | hr.; ++, complete suppression of premature & oe 
ventricular contractions for at least 1 hr. ae Rex 
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the protective dose of Ambonestyl was found to be 
several times that of procaine amide, The protective 
dose in the dog under pentobarbital anesthesia was of 
an order that would have produced vomiting and 
central-nervous-system stimulation in the unanesthe- 
tized animal. In man Ambonestyl appears to lack 
significant antiarrhythmic effect in doses comparable 
to procaine amide and even at lower dosage levels, 
Ambonesty! can induce ventricular arrhythmias. 
Clark and Etsten* reported suppression of ventricular 
arrhythmias by Ambonestyl in 6 patients, with no 
significant side effects other than transient hypoten- 
sion. Their results cannot be compared with those 
presented here since 5 of their subjects were under 
anesthesia and the drug dosage was generally greater 
(1.5 to 3.5 gm.) than that used in this study. 
Ambonesty! is another example of the fact that cur- 
rent methods of screening drugs for antiarrhythmic 
activity in animal preparations generally have not 
yielded results directly applicable to man. Further- 
more, Winbury and Hemmer’ have shown that no 
single experimental procedure can be used to predict 
generalized antiarrhythmic activity. Procaine amide 
was selected on the basis of clinical screening from 
among a number of analogues having a similar order 
of effectiveness on cyclopropane-epinephrine-induced 
arrhythmias in the dog.” In the absence of a reliable 
experimental screening procedure, greater emphasis 
should be placed on rapid clinical screening of promis- 
ing agents. ‘The agents screened clinically should have 
acute and possibly short-term toxicity studies in ani- 
mals, Compounds that are found useful in studies in 
human subjects would then be given the usual vigor- 
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ous chronic-toxicity studies in animals. This approach 
would restrict extensive chronic-toxicity studies to 
drugs that have demonstrable clinical usefulness and 
would allow a larger number of antiarrhythmic agents 
to be evaluated. 


SumMMARY AND CONCLUSIONS 


Ambonestyl is shown to be a relatively ineffective 
agent in the treatment of experimental and human 
arrhythmias. A comparison with procaine amide 
shows the latter agent to be definitely superior in the 
suppression of ventricular arrhythmias. The two 
drugs have similar rates of metabolism. The induc- 
tion of premature ventricular contractions by Ambo- 
nestyl cautions against its further clinical use. 


We are indebted to Drs. Thomas D. Stevenson and T. 
Phillip Waalkes, of the National Heart Institute, and to 
Dr. James Bruce, of the District of Columbia General Hos- 
pital, who contributed to some of these studies. 
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CHEMICAL CONTROL OF PULMONARY VENTILATION* 
I. The Physiology of the Chemoreceptors 


ib my first lecture I shall deal with chemoreceptors 

that is, the nervous structures that control the 
lungs according to the chemical composition of the 
blood. Their discovery by Heymans and Bouckaert’ 
represents one of the greatest revolutions in the 
physiology of respiration. It is not as if the idea of a 
control of respiratory movements by peripheral nerves 
were something entirely new, since Hering and 
Breuer,’ nearly a hundred years ago, discovered the 


*The first Edward K. Dunham Lecture, delivered at Harvard Medical 
School, Boston, October 14, 1955 
University 


tResearch profesor of physiology, Institute of Physiology, 
of Istanbul. 


Hans Winterstein, M.D.+ 


ISTANBUL, TURKEY 


so-called self-regulation of respiration by propriocep- 
tor reflexes. It seems that sixty years ago even the 
thought had been put forward: by Speck’ that the 
influence of carbon dioxide on pulmonary ventila- 
tion had its origin in some of the lung vessels them- 
selves. But so many experiments seemed to prove the 
direct central effect of excess carbon dioxide and lack 
of oxygen that nobody gave consideration to sugges- 
tions not founded on experimental evidence. 

At the beginning of this century Frédéricq,* the 
father of the present professor of physiology in Liége, 
performed his famous experiment of the circulation 


croisée that is, crossed circulation. He crosscon- 


= 
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nected both the carotid arteries and the jugular 
veins of two dogs, so that the head and therefore the 
brain of each dog received the greater part of its 
blood supply from the other dog. If asphyxia was 
produced in one of the dogs —- for example, by 
clamping of the trachea —- hyperpnea was observed 
in the other. Similarly, hyperventilation in one dog 
caused diminution of ventilation of the other, even 
to the point of complete apnea. This seemed a 
clear and direct proof of the cerebral origin of the 
influence of the blood, 

But Heymans, the famous pharmacologist of Liége, 
and his father® modified Frédéricq’s experiment in 
the most ingenious way, shown on the right side of 
Figure 1. They set up the same crossed circulation, 
but in dog B they separated all connections between 
the head and the body with the single exception of 
the two vagus nerves. If in the body of dog B a state 
of dyspnea was produced by reduction of the artificial 


2 


Froure |, Isolated Head (after Heymans and Heymans'). 


respiration, by the addition of carbon dioxide to the 
inspired air or by lowering its oxygen content, the 
larynx of the isolated head showed hyperpneic move- 
ments although the blood of its asphyxiated body 
did not reach the head at all. Therefore, this 
phenomenon could only be a question of a reflex 
initiated by an excitation of the vagus nerves. 

The authors observed something else. They found 
that if the blood pressure in the body of dog B was 
increased -— for example, by the injection of epineph- 
rine — in the head of this animal, connected as it 
was only by the vagus nerves to its own body and 
receiving its blood supply exclusively from dog A, 
they saw a reduction of respiratory movements, 
Conversely, a reduction of blood pressure by hemor- 
rhage in the body of dog B increased the throat 
movements in its own head. 
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And here I may recount an anecdote of my youth, 
after I had started to study medicine. Immediately 
after my first examination in anatomy and physiology 
I decided to become a physiologist. I went to the 
well known physiologist, Verworn, and worked in his 
laboratory. I was doing experiments on rabbits, dur- 
ing which I clamped the aortic arch (I no longer 
remember for what reason). I recollect noticing that 
respiratory movements were distinctly reduced, and 
were restored when I unclamped the aorta. I ob- 
tained this result several times but not regularly and 
did not follow it up. So, thirty years before Heymans 
and Bouckaert® I had discovered the so-called pres- 
sure reflex —- that is, a reflex action on pulmonary 
ventilation produced, at least apparently, by blood- 
pressure changes; unluckily, I did not understand the 
importance of it. When I mention a reflex produced 
by pressure in a lecture on chemoreceptors, I do so 
for the following reasons: in the first place, because 
the discovery of pressoreceptor and chemoreceptor 
reflexes are intimately connected with each other, 
and secondly because modern research has shown that 
the whole pressor effects on respiration may be pro- 
duced by the fact that pressure variations (changing 
blood velocity) may influence the effective concen- 
trations of oxygen and carbon dioxide and in this 
way produce a chemoreflex. 

The same effect as that produced by direct inter- 
ference with the body of dog B can be observed when 
the heart and aortic arch are included in the circula- 
tion of a third animal, dog C, as shown in Figure 1. 

It is not necessary to go into the details of the 
blood-vessel connections. In effect, the isolated head 
of dog B, receiving its blood supply from dog A only, 
is connected by the vagus nerves to a heart-lung 
preparation, which, however, receives its blood sup- 
ply from dog C, According to the degree to which 
this blood is oxygenated or asphyxiated the respira- 
tory movements in the isolated head decrease or 
increase. This proves factually that it is the chemical 
composition of the blood that causes the excitation, 
reflexly conducted by the vagus nerves to the isolated 
head of dog B. 

The problem now to be decided is whether the 
seat of this excitation is the heart and aortic arch or 
the lungs. By a clever arrangement of the circulatory 
connections the Heymanses succeeded also in solving 
this problem in an incontestable fashion. If the 
blood of dog C was allowed to flow only through the 
heart, but not the lungs, of dog B, none of the effects 
described changed. If, on the other hand, an isolat- 
ed lung circulation was set up, although the mechan- 
ical Hering—Breuer reflexes were preserved, the 
chemical composition of the blood flowing through 
the lungs had no effect whatever. Consequently, 
something entirely new had been discovered — 
namely, a chemosensitivity in the region of heart 
and aorta. 

In the same way as in the cardiac region of the 
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aorta, so also in the so-called carotid sinus at the 
fork of the common carotid artery, it was first the 
mechanical effects on respiratory movements that 
attracted attention. The reflex regulation of blood 
pressure by way of the carotid nerve had long ago 
been discovered by Hering. Heymans and his collab- 
orators’ studied the effects on the organism of arti- 
ficial perfusion of the carotid sinus. They found that 
an increase of pressure produced reflex apnea, and a 
decrease of pressure, a reflex hyperpnea, both of which 
disappeared after denervation of the sinus. A few 


Vascularly Isolated Carotid 


of the 
Sinuses (after Heymans, Bouckaert and Dautrebande' ). 


Fioure 2. Perfusion 


years later followed the epoch-making discovery that 
not only the pressure but also the chemical composi- 
tion of the fluid passing through the sinus affected 
the magnitude of respiration. Blood rich in carbon 
dioxide caused an increase, and blood poor in carbon 
dioxide a decrease in lung ventilation. Similar effects 
produced by variation of the pH of the 
perfusion fluid. These effects also disappeared when 
the sinus nerve was cut. Far more important still 
was the observation that these kinds of effects could 
be obtained by changes of the composition of the 
blood happening in the living organism itself.” This 
was shown by the ingenious method of perfusion of 
the isolated head by a donor dog, modified as shown 
in Figure 2. 

The cardiac stumps of the carotid arteries of donor 
dog A were connected again with the cranial ends of 
the carotid arteries of the isolated head of dog B, so 
that both its carotid sinuses obtained their blood 
from dog A. All the outlets of the carotid sinuses 


could be 
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were ligated, except one lingual artery, which was 
connected with the cardial stump of the jugular vein 
of dog A, so that the blood from the carotid sinuses 
of dog B was returned into the circulation of dog A. 
In this way both carotid sinuses of dog B were 
brought into the circulation of dog A and were func- 
tionally connected with the head of the former only 
by its carotid nerves. But, as before, the throat 
movements of dog B reacted in accordance with the 
chemical composition of the blood of dog A. Again, 
asphyxia of dog A produced hyperpnea, and hyper- 
ventilation apnea, in dog B. Similar hyperpnea was 
induced in dog B if dog A was made to breathe air 
containing more carbon dioxide or less oxygen than 
normal. Therefore, the respiratory movements of the 
head of dog B must have been controlled by reflex 
impulses originating in the carbon dioxide and oxy- 
gen pressures in the carotid sinuses and conducted 
through the carotid nerves to the respiratory centers. 


MorpHo.ocy 


As I have said, the nerves responsible for the 
chemical respiratory reflexes are of two kinds: the 
carotid nerve, or Hering nerve, whose fibers originate 
in the sinus region; and the aortic nerve, or nerve of 
Cyon, originating from the aortic arch. I have 
already mentioned that long before Heymans and 
Heymans discovered the chemosensitivity of these 
nerves, their sensitivity to blood pressure and their 
regulating effects on it were well known. Any in- 
crease in pressure in the aortic arch or the carotid 
sinus leads to a reflex drop, and any diminution in 
pressure to a reflex rise, in general blood pressure, 
which in this way is kept constant. Therefore, one 
must distinguish between the pressoreceptor effect, 
now known for so long, and the newly discovered 
chemoreceptor effects, 

The outstanding Spanish histologist, de Castro," 
put forward the hypothesis that the fibers of the 
carotid and aortic nerves, which react to the pressure 
on one hand and to chemical stimulation on the other 
hand, are also to be distinguished anatomically from 
each other. In this case the pressoreceptors and the 
chemoreceptors would be entirely separate and dis- 
tinct nervous structures. Heymans and his collab- 
orators were again the first to demonstrate physio- 
logically the truth of this supposition. It is impossible 
to go into the details of all the well planned experi- 
ments set up for this purpose. I should like to 
confine myself to a particularly brilliant example 
carried out by Heymans’s collaborators, Bouckaert 
and Pannier.’ Before explaining it I must introduce 
the fact that, as Heymans and his collaborators have 
shown, there are a number of substances whose 
introduction into the blood stream affects the respira- 
tion solely by way of chemoreceptors. Among these 
substances is sodium sulfide, which for this reason 
can be used as an index of chemoreceptor excitation. 
Figure 3 shows diagrammatically at A the arrange- 
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ment of the blood vessels of the carotid sinus. The 
external carotid artery (1), the occipital artery (2) 
and the internal carotid artery (3) are ligated. If 
the common carotid artery is now clamped there is a 
drop of pressure in the sinus and a rise in the general 
blood pressure, as shown in the record below A 
indicated by a-b. If sodium sulfide is injected into 
the common carotid nerve there is a strong increase 
in respiration in record R at c. 

Now in diagram B by means of fine scissors all 
nerve fibers along the line 6 - 6’ are severed, but the 
peculiar structure outside the sinus remains un- 
touched. If the former procedure is now repeated, 
clamping the common carotid has no effect at all, 
as shown below B. This means the pressoreceptors 
have been put out of action. Injection of sodium 
sulfide gives the same effect as before, at c, showing 
that the chemoreceptors have been preserved intact. 
If the sinus nerve is also cut, as shown in diagram C 
at the line 7 - 7’, this effect also vanishes. 

Figure 4 shows the crucial experiment, in which 
the external carotid artery (3) is again ligated, but 
this time higher up at | after the lingual artery (2) 
has branched off, which therefore retains its blood 
supply. The occipital (5) and internal carotid (6) 
arteries are ligated as before, and for the time being 
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Ficure 3. Separation of Pressoreceptors and Chemorecep- 
tors Removal of Pressoreceptors (after Bouckaert and 
Pannier’). 


both pressoreflexes and chemoreflexes can be ob- 
tained as in the former experiment. If the pharyn- 
geal artery (4) and for the second time the occipital 
artery (5) are ligated at 9, this time below the 
peculiar structure already mentioned, so that its 
blood supply is completely cut off, although the 
pressoreflexes —- as shown in the record — are pre- 
served just as before, the injection of sodium sulfide 
remains without any effect. 

These experiments show beyond any question that 
the chemoreceptor fibers have their origin in this 
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structure situated between the two carotid arteries 
whereas the pressoreceptor fibers originate from the 
walls of the sinus itself. There is an analogous situa- 
tion in the aortic region, where it can also be demon- 
strated that the chemoreceptor fibers originate from 
similar structures, although more scattered than in 
the sinus and situated chiefly beneath the aortic arch, 
between it and the pulmonary artery in the so-called 
Penitschka ganglion. The whole arrangement is 
diagrammatically shown in Figure 5. 
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Ficure 4. Separation of Pressoreceptors and Chemorecep- 
tors -~ Removal of Chemoreceptors (after Bouckaert and 
Pannier’). 

Figure 6 shows a scheme of the large epithelioid 
cells of these structures and the sensitive nerve fibers 
originating from them, They are surrounded by a 
rich capillary network to which they owe the anatom- 
ic name of glomus (meaning “knot”). In English 
they are usually referred to as “bodies” and called 
the “carotid bodies” and the “aortic bodies.” I pre- 
fer the Latin name because of its international conno- 
tation and because it allows one to use the adjective 
“glomerogenic” for the impulses starting from both 


_of them. These, indeed, are the structures that send 


their drive to the respiratory center partly through 
the glossopharyngeal and partly through the vagus 
nerve and their importance has proved to be surpris- 
ingly great. 

FuNcTION 


Between wide limits the organism adapts the 
magnitude of its respiratory movements according to 
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its need. Now comes the much disputed question 
not yet completely solved about the relative parts 
played in this adaptation by the chemoreceptor drive 
on the one hand and by the direct central drive on 
the other. When Heymans and his collaborators first 
discovered the control of respiration by chemorecep- 
tors they believed that the predominance of the 
center would be dethroned, and they emphasized the 
fact that the reflex sensitivity to carbon dioxide and 
oxygen lack was greater than that of the center. 
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Fiourr 5. Anatomy of Chemoreceptors (after de Castro’). 


Until now I have used exclusively the term “carbonic 
acid.” In my third lecture I shall try to prove that 
all the effects on pulmonary ventilation generally 
attributed to this substance are really not specific 
effects of carbon dioxide itself but rather of dissociat- 
ed carbonic acid that is, of hydrogen ions. But for 
the time being one may continue to speak about 
carbon dioxide. 

A wide variety of experiments has proved that 
under normal conditions the carotid chemoreceptors 
play a considerable part in the control of respiration. 
If they are removed this operation is alone sufficient 
to cause an increase in the alveolar carbon dioxide 
pressure, showing that the ventilation has decreased. 
This is still more apparent when a little carbon 
dioxide is added to the inspired air. The increase of 
respiration produced in this way is noticeably greater 
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in normal animals then after removal of the chemo- 
receptors, 

There is a more direct way to demonstrate activity 
in nerve, and that is by showing the action potentials 
accompanying it. These potentials too were first 
demonstrated in the sinus nerve by Heymans and 
Rijlant’® and received special attention from the 
Swedish workers Euler, Liljestrand and Zotterman."' 
Using anesthetized cats, they were able to show that 
the carotid nerves were in a continuous state of tonic 
excitation even under normal conditions. This was 
also true when any effect of insufficient oxygen pres- 
sure was excluded by allowing the animals to breath 
pure oxygen. Only when artificial respiration had 
so far increased the pulmonary ventilation that the 
value of alveolar oxygen pressure had fallen from its 
normal level of more than 35 mm. to less than 30 
mm. did action currents disappear from the carotid 
nerve. This is clear and indisputable proof that the 
chemoreceptors under normal conditions play a part 
in the control of respiration. 

A considerable technical improvement was the 
introduction of the cold-block method by which the 
activity of a nerve can be stopped without operative 
damage. The nerve is placed on a small metal tube, 
through which alcohol of any desired temperature 
can be circulated. In a few seconds conduction in 
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Fiourr 6. Scheme of Glomus Synapsis (after de Castro’), 


the nerve can be abolished by low temperature. 
With this method it was also possible to show that 
blocking of the carotid nerves produced a reduction 
of ventilation, which therefore under normal condi- 
tions can be maintained at its usual level only with 
a contribution from the chemoreceptor drive.’*:* 
As is clear from what I have already said, the 
chemoreceptors play an important part in the con- 
trol of respiration by carbon dioxide, but, more- 
over, all workers in this field agree that their impor- 
tance concerning the influence of oxygen pressure on 
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pulmonary ventilation is far greater. The question 
under discussion is not whether oxygen lack is also 
effective by way of the chemoreceptors, but whether 
there would be any direct central effect without 
them. A large number of experiments suggest that 
lack of oxygen has its well known excitatory effect 
on respiration exclusively through the chemorecep- 
tors. Whereas a reduction of the oxygen content of 
the inspired air to about two thirds the normal value 
leads, both in man and in the usual laboratory ani- 
mals, to an immediate increase of respiratory move- 
ments, one sees no such increase after removal of the 
chemoreceptors. Indeed, with advancing hypoxia, 
a decrease of ventilation that soon leads to death is 
observed under these conditions. 

Most of these experiments were, as usual, carried 
out on anesthetized animals. Thus, the suspicion 
arose that the anesthesia itself might in some way 
have contributed to this effect. The first experiments 
in which such an action was demonstrated were 
carried out here by Beecher and Moyer,'' using 
light hexobarbital (Evipal) and thiopental (Pento- 
thal) anesthesia. Although here, too, as opposed to 
the effect of oxygen lack on normal animals, the 
first reaction was always a reduction of respiration, 
it was followed a few minutes later by excitation 
phenomena. These, however, were different from 
normal in that they were irregular, periodic and 
sometimes accompanied by motor spasms. Increase 
of the depth of anesthesia caused all these phenom- 
ena to disappear, and only the depressive effects 
remained, 

Experiments on unanesthetized animals met with 
great difficulties. It is relatively easy to extirpate or 
denervate the carotid sinuses, but extremely difficult 
to denervate the aorta. The only absolutely certain 
way is to cut the vagus nerves in the neck region. 
But this cannot be done if the animals are to continue 
living. A satisfactory result can only be achieved 
through a difficult intrathoracic operation in which 
the vital fibers of the vagus nerves are left undam- 
aged. However, such dogs were prepared by Watt 
and his collaborators,*® and on them fundamental 
observations were made by Chambers et al.,'°*’ who 
confirmed the findings of Beecher and Moyer that 
after a period of depression lasting several minutes, 
which clearly distinguished these animals from those 
with functioning chemoreceptors, a temporary period 
of excitation supervened. 

Now, as for carbon dioxide, there is the question 
of the influence that the oxygen pressure exercises 
by means of the chemoreceptors, under normal con- 
ditions, when no oxygen lack is present. In effect, do 
the chemoreceptors play a part or not? It has already 
been shown that without the chemoreceptors the 
organism is not capable of maintaining its normal 
alveolar carbon dioxide pressure, What happens if 
the oxygen pressure is increased above the normal 
level? If the chemoreceptor activity were independ- 
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ent of oxygen pressure under normal conditions one 
would expect such an increase to remain without 
effect. 

It seems to me that the experiments of Loeschcke, 
using not pure oxygen, which may have some noxious 
effect, but the undoubtedly harmless oxygen content 
of 32 per cent, have solved the problem conclusively 
for human subjects. He was able to show in a sta- 
tistically significant way that under these conditions 
there is a reduction of pulmonary ventilation 
Loeschcke calculated that the chemoreceptors must 
be responsible for 12 to 14 per cent of respira- 
tory movement as far as oxygen insufficiency is 
concerned, 

It can be concluded, from the chemoreceptor point 
of view, that there is normally a state of slight excess 
of carbon dioxide pressure and a slight lack of oxy- 
gen pressure that keep these sensory organs in 
permanent tonic excitation. To remove this excita- 
tion the alveolar carbon dioxide pressure would have 
to be 30 instead of 40 mm. and the oxygen content 
of the inspired air about 30 per cent instead of 21 
per cent. 

Thus, it can be seen that, even under normal con- 
ditions, the control of respiration is due partly to 
the central drive and partly to the chemoreceptor 
drive. Now comes the interesting and important 
question of the part played by these two kinds of 
drives under the different conditions to which the 
organism must adapt itself. On human subjects such 
studies can only be carried out in a limited way, 
because they necessitate a comparison of how the 
pulmonary ventilation behaves with and without 
chemoreceptors. Elimination of their chief function 

namely, sensitivity to lack of oxygen can only 
be achieved by elimination of the oxygen lack, which, 
of course, is exactly the factor one wishes to investi- 
gate. The most that can be done is to correct an 
oxygen lack by sudden inspiration of air with a high 
oxygen content and to see what happens. If nothing 
happened it would mean that the chemoreceptors 
played no part in the control of respiration. If, on 
the contrary, the whole previous excess of respiration 
disappeared completely, it would mean that this 
excess was 100 per cent due to a glomerogenic drive. 
I shall return to this subject in my second lecture in 
discussing the acclimatization to high altitudes. 

However, in experiments on animals the excellent 
method of blocking the nerve by cold, applied to the 
sinus nerve of an animal with all the other chemo- 
receptors removed, makes possible the elimination of 
the glomerogenic impulse at will and for as long as 
desired. The behavior of respiration when this is done 
permits one to estimate the part played by central and 
by peripheral drive. It was by using this method 
that Gesell and his collaborators'* in Ann Arbor and 
the Swedish worker Bjurstedt’* carried out their 
fundamental researches with some surprising results. 
It should be said immediately that, according to 
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them, the part of the chemoreceptor drive can vary 
between 0 and 100 per cent according to conditions. 
The only disadvantage of these experiments, com- 
pared with those on human subjects, is again that 
they were carried out on anesthetized animals and 
therefore can only be accepted with reserve as valid 
for the unanesthetized organism. 

It is well known that even small quantities of car- 
bon dioxide effect a considerable increase in respira- 
tion. Furthermore, as already discussed in some 
detail, carbon dioxide produces an excitation of the 
chemoreceptors under normal conditions. ‘Therefore, 
one might think that the greater the carbon dioxide 
concentration of the inspired air, the greater the part 
played in respiration by the chemoreceptor drive. 
Gesell et al.” investigated this problem using the 
technic of cold blocking of the sinus nerve, and found 
exactly the opposite: the greater the concentration, 
the less the effect on respiration of temporary block- 
ing of the sinus nerve. When the concentration in the 
inspired air reaches 5 to 6 per cent the chemoreceptors 
have no effect at all, and respiration is controlled 100 
per cent by the central drive. Carbon dioxide pres- 
sure and hydrogen ion concentration, and therefore 
their effects as well, go hand in hand under normal 
conditions, The Swedish researchers Bjurstedt’* and 
Gernandt"’ studied the effect on respiration of cold 
blocking of the sinus nerve at different blood pH. 
Gesell’s results were completely confirmed. The great- 
er the acidity of the blood — or, more correctly, the 
less its alkalinity the less the effect of sinus-nerve 
block, and the more alkaline the blood, the greater 
the effect. Above a certain hydrogen ion concentra- 
tion, blocking had no effect at all that is, control 
of respiration was exclusively central, On the con- 
trary, below a certain hydrogen ion concentration 
cold block produced complete apnea, showing that 
control by the chemoreceptors was 100 per cent. This 
is a remarkable phenomenon and even today has not 
been completely explained. 

As mentioned above, artificial perfusion of the iso- 
lated sinus showed that acid reaction solutions, or 
those containing carbon dioxide, produce excitation 
of the glomeric apparatus. How is it possible, there- 
fore, that the researches uniformly demonstrated 
exactly the opposite, in the sense that the greater the 
alkalinity the greater the effect, and the less the 
alkalinity the less the effect? It seems to me that 
there are two possibilities to explain this apparent 
contradiction: one is based on the Bohr effect, and 
the other on the Weber law. The former consists in 
the fact, discovered by the Danish physiologist, Bohr, 
that the oxygen capacity of the hemoglobin depends 
not only on the oxygen pressure but also on the car- 
bon dioxide pressure or, what really amounts to the 
same thing, on the pH of the blood, The more alka- 
line the blood, the greater the quantity of oxygen, 
and the less alkaline, the smaller the quantity of 
oxygen absorbed by the blood at the same oxygen 
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pressure. If the pH of the blood containing a certain 
quantity of oxygen is shifted toward the acid side, the 
oxygen pressure will increase, even though the quan- 
tity remains the same. Toward the alkaline side the 
opposite is true. It is almost like the rising and sinking 
of water when one presses or releases the sides of an 
elastic vessel. 

To use these facts to help explain the problem 
under discussion one must first know on what the 
excitation of the chemoreceptors exactly depends. 
Many experiments have shown without question that, 
as far as oxygen is concerned, the determining factor 
for excitation is oxygen pressure but not saturation. 
A most striking example of this is an experiment on 
cats carried out by Duke and his collaborators.*° 
Hemoglobin has a hundred and fifty times more af- 
finity for carbon monoxide than for oxygen. So that 
if an animal is made to breathe air containing a little 
carbon monoxide, a large part of the hemoglobin 
will be bound to it. However, the oxygen pressure is 
not changed, because the blood, now as before, is in 
equilibrium with the alveolar air. Now, the authors 
led off the action potentials from the sinus nerve that 
directly reflect its state of excitation. By adding car- 
bon monoxide to the inspired air so that the oxygen 
content of the blood was reduced by 70 to 80 and 
sometimes even 90 per cent, they found no change 
in the state of excitation of the chemoreceptors as 
long as the oxygen pressure remained the same. 

And now one is in a position to understand what 
happens when the pH of the blood is shifted toward 
the acid side. Although the oxygen content of the 
blood is not changed, the oxygen pressure will be 
increased. Therefore, there will be less excitation in 
the chemoreceptors, with consequent decrease of pul- 
monary ventilation. Bjurstedt had taken this factor 
into account but, as I found by calculation, had un- 
derestimated in his experiments the magnitude of the 
Bohr effect. However, it does not seem to me prob- 
able that an explanation on these lines is sufficient to 
account for all cases. I am accordingly driven to seek 
another possibility. 

As stated above, there are two chief methods of 
estimating chemoreceptor activity: measurement of 
the action potentials; and elimination of the activity 
by the use of the cold block. But these two methods 
are not really measuring the same thing. The action 
potentials give a true picture of the state of excitation 
of the chemoreceptors and therefore of the magnitude 
of the glomerogenic drive. By contrast the cold block 
indicates the magnitude of the effect on the centers 
of this drive. It is not at all necessary that these two 
should be proportional. Weber’s law concerning sense 
physiology states that the least perceptible increase of 
stimulus bears a constant relation to the magnitude 
of the present state of excitation. This means that 
the magnitude of an incoming stimulus, if it is to be 
effective, must be in proportion to the excitation of 
the organ in question. Conversely, the effect of a 
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stimulus of specific magnitude will be less in propor- 
tion to the previous excitation of the organ. Some- 
thing resembling the Weber law can be applied to 
the respiratory center, whose degree of excitation goes 
hand in hand with the hydrogen ion concentration. 
Then one can see why the same or perhaps even a 
stronger glomerogenic drive will have less effect if 
the hydrogen ion concentration is increased — and 
no effect at all above a certain level. On the contrary 
a decrease of the state of excitation in the respiratory 
center, caused by a shift of the pH of the blood 
toward the alkaline side, will endow the glomerogenic 
drive with increased effectiveness. 

This is a hypothesis that would be quite accessible to 
experimental investigation. It would only be neces- 
sary, on the one hand, to lead off the action poten- 
tials of the sinus nerve that would show the magni- 
tude of the glomerogenic drive and, on the other 
hand, to apply a cold block to the sinus nerve of the 
other side to measure the effect of this drive. The 
results of this experiment, which as far as I know has 
never been performed, would show whether this 
hypothesis of a disagreement between the magnitude 
of the chemoreceptor drive and that of its effect is 
correct, 


SUMMARY 


In the organism there are two tasks whose solution 
is of the greatest importance. In the first place, the 
acid-base equilibrium must be kept constant; second- 
ly, the oxygen supply must be adequate. The chemo- 
receptors provide the finer adjustment of both. But 
the second task is immediately vital, in the sense 
that an insufficient oxygen supply leads directly to 
death. One finds, therefore, that nature has endowed 
these peripheral sensory organs with special sensitivity 
to changes of oxygen pressure, so that they are able 
to compensate for any disturbance, long before the 
centers have been affected. However, this compensa- 
tion is, as will be pointed out in a succeeding lecture, 
connected with alterations in the acid-base equilib- 
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rium. This fact results in an extraordinarily compli- 
cated interaction of peripheral and central regulatory 
mechanisms, to be discussed in my second lecture. 
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MEDICAL PROGRESS 


DIABETES MELLITUS (Concluded) 


DriAGnosis 


Early diagnosis of diabetes can be achieved only 
by a full realization of the length of the silent bio- 
chemical phase of this disease.’** Also, its dynamic 
and fluctuating character even at this early stage must 
be recognized. The most frequent method of early 
detection is urinalysis. The recent appearance of two 
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very convenient test-paper methods will be helpful 
for this purpose. Both use paper impregnated with 
glucose oxidase and peroxidase that produce nascent 
oxygen when in contact with beta glucose. Testapet 
incorporates a dye that turns shades of color from 
yellow to blue, paralleling the present semiquantita- 
tive methods, Clinistixt incorporates orthotolidine, 
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which when oxidized is a deep blue. This is not 
quantitative and simply screens for glycosuria. The 
enzyme system is more sensitive than present methods 
but is more specific and less likely to give false-posi- 
tive reactions. The fact that alpha glucose is the form 
excreted and must first change to beta glucose for 
iletection (only after standing in the bladder or out- 
side) should make it less sensitive. 

Although the oral glucose tolerance test is still the 
simplest method of testing for diabetes, it measures 
other variables,’°’ By the use of a rapid intravenous 
injection of glucose a mathematical glucose utiliza- 
tion constant can be calculated,*"*** This is quicker 
(one hour), free of variables due to absorption and 
independent of the height of the initial fasting blood 
sugar. It can distinguish between mild diabetes and 
nondiabetic conditions. Its disadvantages are largely 
technical such as multiple venipunctures, Further 
use of blood phosphate measurements ancillary to 
the glucose tolerance test has indicated that it is of 
value only with the intravenous glucose tolerance test 
and cannot be applied to individual cases,’***° 

A new and valuable approach is that of combining 
steroid stress with the glucose load. A single dose 
of cortisone (200 mg.) orally or ACTH (100 mg.) 
subcutaneously given before the test worsens the oral 
glucose tolerance test. This has been applied to dia- 
betes detection. In diabetic patients and in many 
siblings of diabetic persons (over fifty years of age) 
ACTH worsens the glucose tolerance test, but not in 
control patients.'"’ By this method, persistence of 
impaired glucose tolerance can be demonstrated in 
some diabetic patients who are in an apparent re- 
mission,*** 

A flat glucose tolerance curve occurs in many nor- 
mal people and has been difficult to explain. By 
simultaneously performed fluoroscopic x-ray exami- 
nation of the stomach in 26 such persons it has been 
shown not to be due to delayed emptying time.’ 
The best explanation at present is decreased speed 
of absorption. In two thirds of the patients studied 
glucose tolerance reverted to normal on subsequent 
repetition, 


Cumicat Diaperes 


Diabetes in childhood presents many important 
theoretical and clinical problems, The characteristic 
dynamic course of remission and then reactivation 
has been delineated by Hartmann et al.'** and Kelly, 
Ras and Jackson.'*® This presents the challenge to 
prevent the inevitable outcome associated with low 
pancreatic-islet function. Free diet and hyperglycemia 
in childhood lead to decreased growth.’** Nutri- 
tionally adequate and attractive diets can be planned 
that are compatible with both normoglycemia‘*’ and 
growth. Yet, in clinical practice, diets prescribed for 
diabetic children are frequently inadequate in total 
calories."** Regardless of dietary prescription, how- 
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ever, there is a tendency to voluntary increases in 
diet on the part of the patients, frequently with nutri- 
tionally inadequate sweets and apparently increased 
insulin needs. There is a close mathematical rela- 
tion between weight and actual insulin requirement 
throughout childhood.'*® As a result, with the onset 
of growth, there is a very decided increase in insulin 
requirement. The age at onset does not influence 
insulin requirement.’*® Fructose and sucrose have 
been substituted for glucose in a planned clinical ex- 
periment in childhood, with no effect on insulin 
requirements, *** 

The interaction of personality problems of child- 
hood and an intricate disease such as diabetes poses 
almost insuperable difficulties. That the diabetes it- 
self is not the cause of these personality aberrations 
is well illustrated in a recent detailed review of 10 
such 

The problem of education and re-education of the 
adult as well as the juvenile diabetic patient in the 
proper attitude toward his disease has not been suc- 
cessfully met. The factors responsible have been re- 
cently analyzed, and it has been proposed that pa- 
tient education about the disease be included as an 
integral part of every hospitalized diabetic person.'** 
This could be included among the minimum stand- 
ards of hospital care. 


THERAPY 
insulin 


The American experience with lente insulin’**-** 
confirms the English opinion’** that it is similar in 
action to that of NPH. It can also be mixed with 
American-made crystalline insulin in almost any ratio 
desired. The hope that it might be less allergenic 
has not been realized.**"*° Ultralente and semilente 
insulins are now being given clinical trial. If ultra- 
lente proves equivalent to protamine zinc insulin, 
lente and ultralente insulin may well eventually be 
substituted for their more complex equivalents. 

Patients with brittle diabetes still present problems 
with any type of insulin. The use of long-acting in- 
sulins has created the problem of the nocturnal reac- 
tion, which not only may be missed but also, because 
of counterregulatory factors, can cause a hypergly- 
cemic rebound, with morning glycosuria. Thus, the 
patient may be given additional insulin in error if 
this mechanism is not considered.*** Close study of 
a group of patients with brittle diabetes revealed 4 
juvenile patients who also had abdominal distention 
and hepatomegaly.**® Liver biopsy showed excess gly- 
cogen; yet glucagon, paradoxically, caused less than 
normal hyperglycemia. Metabolic study of cases of 
severe diabetes in which insulin was reduced or with- 
drawn seemed to point up a metabolic difference 
between the stable and the labile disease. Glycosuria 
developed in both, but the patient with labile diabetes 
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also had a prompt and significant negative nitrogen 
balance.**° 

In insulin allergy (without resistance) of a severe 
degree, desensitization can be carried out safely under 
the protective influence of oral cortisone therapy.**’ 
The nature of the local skin reaction to insulin is still 
subject to contradictory interpretation. On the one 
hand, it has been regarded as merely a mechanical 
result of too superficial injection (by slant injection 
into the folded skin) and not to skin sensitivity.’* 
On the other hand, Paley**® has found positive aller- 
genic skin tests to insulin in such patients, even to 
the newer lente insulins. However, he could not con- 
centrate the dermal-reacting factor. 


Oral Hypoglycemic Sulfonamide Compounds 

Oral sulfonamide compounds with remarkable hy- 
poglycemic qualities and without significant toxicity 
have recently been introduced. Originally discov- 
ered as 2254 RP by Loubatiéres (and Janbon)***'** 
in 1942 and more recently modified in Germany 
as BZ55 (Carbutamide*) and D860 (Orinaset), 
they are now being used extensively in the United 
States, 9152-155 

After oral administration, the blood sulfonamide 
level rises promptly whereas the blood sugar drops 
to its nadir at three hours and reverts to normal in 
six hours. Because of slow excretion, cumulative ef- 
fect and successive potentiation of repeated doses, the 
administration of these drugs day after day results 
in ameliorative effects on experimental and human 
diabetes. All three compounds behave similarly. They 
have a minimum effective dose and a maximum 
beneficial dose. The effect is all or none, unlike that 
of insulin. There is a wide margin of safety, the 
severely toxic dose being twenty times the minimum 
effective dose.'** 

Their action requires the presence of relatively in- 
tact islet tissue of the pancreas. The probable mecha- 
nism is the stimulation of the islet cells and in part a 
reduction in action of hepatic “insulinase.”®* It is not 
due to the inhibition of glucagon.’*’ Their lack of 
action in severe diabetes has been explained on the 
grounds of “insulin lack.” More optimistically, it 
has been suggested that the lack of activity in some 
severe cases may be due to a difference in the me- 
tabolism of the sulfonamides in such patients rather 
than in its fundamental action.*** 

Several thousand diabetic patients have up to now 
been treated with these drugs in Europe and the 
United States. They are administered as 0.5-gm. 
tablets, 2 to 4 per day in one or two doses after a 
priming period of a day or two with larger doses (6 
tablets). They are effective in 50 to 80 per cent of 
cases, depending on the selection of cases and the in- 
dex of therapeutic success accepted, Older patients 
with disease and insulin therapy of shorter duration 
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are said to react most favorably. Patients with severe 
disease or juvenile diabetic patients show the least 
effect, although the tablets could be used to reduce 
their insulin needs. The exceptions are so numerous, 
however, that any diabetic patient could be offered 
the therapy — in the most severe cases, however, with 
hospitalization. The evidence for permanent benefit 
to the diabetes, human or experimental, seems doubt- 
ful at present. Toxicity has been minimal, with mild 
skin rashes in | per cent of cases and no evidence of 
serious liver, kidney or hemopoietic effect.‘** There 
has been no development of resistance to the drug to 
date. 


PreGNaNcy AND 


More detailed study has been made of the influence 
of pregnancy on pre-existing diabetes.*°"'** In the 
second or third month there is a tendency to improve- 
ment, with insulin reactions but little threat to fetal 
life. At the seventh to the ninth month, there is a 
tendency to worsening with the occurrence of spon- 
taneous acidosis of sudden onset, rapid progress and 
deceptively low blood sugar levels (for acidosis). This 
lasts one or two months and is a threat to the fetus, 
The over-all average increase in insulin dosage is 
about 75 per cent although some patients show none. 
There is usually little change in the last six weeks. 
Post partum, there is usually a reversion to the ante- 
partum status’ in spite of reports of exceptional 
cases.'*° Hoet’s'”° view is that pregnancy is not merely 
a reversible strain on the normal carbohydrate me- 
tabolism, but that in the susceptible patient it may 
cause permanent diabetes immediately or later (‘‘met- 
agestational” diabetes). This has yet to be proved 
statistically.*** 

Nausea in the early months and the lowered renal 
threshold of pregnancy add to the difficulties of 
diabetic regulation. Yet good diabetic regulation is 
considered vital to a favorable outcome. Frequent 
follow-up examinations at intervals of one or two 
weeks,’*'*"* acetone testing by the patient, and re- 
liance on the blood sugar rather than urinary sugar 
are necessary. To give complete co-operation, the 
patients must be properly apprised of the differences 
in regulation technics during pregnancy. The obste- 
trician can be helpful in this educational task. 

Further experience regarding the method of han- 
dling the pregnancy of the diabetic patient supports 
most of the opinions expressed in the previous re- 
view.’ Although the route of delivery is not impor- 
tant,'**"** good obstetric judgment and the early tim- 
ing of the delivery at the thirty-sixth to the thirty- 
eighth week are vital.’***'**'* Deaths before that 
time occur in fetuses whose condition is actually not 
compatible with extrauterine life.’** Calcification in 
the distal epiphysis of the femur that occurs at 
the thirty-fifth week can be accurately determined 
by x-ray study in 90 per cent of cases, with no 
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false-positive results, and can be useful to time 
delivery.’ Hormone therapy contributes nothing 
clinically.°***""" Restudy of hormone excretion in 
diabetic pregnancies shows less abnormality than 
originally reported’ and less effect of hormone ther- 
apy upon it. This is more compatible with the view 
that such abnormalities are a result, not a cause, of 
the placental failure 

Although diabetes with higher insulin requirements 
may be associated with a higher fetal mortality than 
milder cases,’** even the mildest diabetes (that dis- 
covered by glucose tolerance test during that preg- 
nancy) increases fetal mortality significantly. Implicit 
in this is prompt diagnosis, by means of a glucose 
tolerance test, in all cases of glycosuria of pregnancy, 
with a repetition in subsequent trimesters when the 
value is normal.’’’ Further experience is necessary 
to decide whether the pregnancy of these patients 
should be terminated early. 

Good diabetic and obstetric care based on the 
principles mentioned above has resulted in a progres- 
sively decreasing fetal mortality, down to 10 to 14 
per cent, in diabetes. Some advocate hospitalization 
in the last three to eight weeks of pregnancy.’”” 

The infant of a diabetic mother is clearly larger 
than normal'®* and subject to an increased hazard of 
death from respiratory difficulty. The mechanism 
of such difficulty involves hyaline changes in the lung 
but to be clinically significant as a cause of death re- 
quires the addition of 70 per cent pulmonary atelec- 
tasis.'°°"'" The hyaline changes are statistically best 
correlated with prematurity, cesarean section, diabetes 
and multiple births in that order.’"* The first three are 
frequently combined in diabetic pregnancies. The 
pathogenesis of the hyaline has been ascribed to 


anoxia,*"° 


Hoet*” has gathered evidence for significant en- 
vironmental in addition to hereditary causation of 
both the immediate fetal abnormalities and the 
future tendency of the offspring to become diabetic.’®° 
There is increased maternal corticosteroid produc- 
tion,’’® and this is accompanied by transfer of the 
steroids across the placental barrier.’ Glucose is 
known to be so transferred.’"*'" The two together 
could co-operate to induce fetal hyperglycemia, This 
is compensated for by hypertrophy and hyperplasia 
of the pancreatic islets in fetuses of mothers with 
known and undiagnosed diabetes.'"* Low blood 
sugars do indeed occur immediately after such infants 
are removed from the maternal environment'’*'"*; in 
fact the low values found are inversely proportional 
to the maternal hyperglycemia.'’* The abnormal fea- 
tures of the diabetic fetus could conceivably be ex- 
plained by these factors the edema and water re- 
tention by the corticoids and the large size by the in- 
creased production of insulin, the growth function of 
which has been recently clarified.’ 


*This is associated with a peculiar eosinophilic infiltrate in a large 
percentage of cases,’ 
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As for the second point, long term follow-up study 
of children of diabetic mothers has shown a larger 
incidence of diabetes (clinically, 9 per cent and by 
glucose tolerance test, 23 per cent) than might be in- 
dicated by heredity alone at that age.’ 

Attempts to reproduce this type of diabetic com- 
plication in lower animals have not been uniformly 
successful. In alloxan-diabetic rats, large offspring 
have been found predominantly among the males 
and, what is even more intriguing, in the second 
generation too,**° 

Study of renal function in women with glycosuria 
of pregnancy has shown that the glycosuria could be 
attributed to an imbalance between glomerular filtra- 
tion and tubular reabsorption.’*' There are two types. 
In the first, the benign, the two functions are normal, 
with an absolute increase in glomerular filtration rate. 
The second is due to impairment of both functions, 
with the tubular damage relatively greater. In the 
latter, other evidence of renal disease is usually pres- 
ent and has been attributed to toxemia and hormonal 
abnormalities. 


COMPLICATIONS 
Metabolic Acidosis 


In the treatment of diabetic acidosis the addition of 
fructose or glucose accelerates the reduction of 
ketonemia."** Fructose is no more effective in this 
regard than glucose, though more effective in reduc- 
ing hyperglycemia. However, fructose has the dis- 
advantage of increasing the urinary losses of potas- 
sium and sodium.*** Since the diuresis of acidosis can 
be best correlated with solute load, and glucose or- 
dinarily comprises almost half that load, glucose 
therapy would also increase the diuresis.'** In experi- 
mental acidosis extracellular electrolyte concentra- 
tions are kept relatively constant, whereas the losses 
of water come mainly from muscle, those of sodium 
from bone, and those of potassium from muscle.'*® 
Since the heart retains its electrolytes tenaciously, it 
proves to be an insensitive index of total body losses 
of elec trolytes. 

‘The specific components of the electrocardiographic 
changes in pure hypopotassemia have been more 
clearly delineated,'****" and they tend to fall into four 
general patterns.’*’ Certain coincidental conditions 
that may obscure these patterns should be sought for 

namely, pre-existing heart disease; marked grades 
of hypertrophy of the left ventricle; bundle-branch 
block ; anoxia; drugs; and other electrolyte influences. 
A base-line electrocardiogram is as important here as 
in all other cardiac conditions. 

Close correlation between serum electrolyte levels 
and electrocardiographic changes is not always pres- 
ent. In normal subjects, chronic and moderate potas- 
sium depletion caused far fewer electrocardiographic 
changes than had been expected from the total 
losses.*** Acute depletion produced by dialysis occurred 
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in two stages, a rapid drop in the first two hours, fol- 
lowed by a slower change over the next several 
hours.’*® Serum electrolyte homeostasis was again 
maintained at the expense of cells, but electrocardio- 
graphic changes were far greater than in the chronic 
experiment. The heart is apparently influenced more 
by the rate than by the magnitude of potassium losses. 

In the therapy of acidosis, increase in insulin dos- 
age’”® or the speed of its injection adds no advantage. 


Degenerative Complications 


General. ‘The autopsy incidence of atherosclerotic 
complications in diabetes is ten times normal.’®' 
Clinical studies of large groups of patients with dura- 
tion of diabetes of over fifteen years have appeared.'** 
'88 Only 20 per cent were free from vascular compli- 
cations (large and small vessel) after twenty years.'®* 
There was a suggestive relation between increased in- 
cidence of atherosclerosis and poor diabetic control, 
and only 20 per cent of the general diabetic popula- 
tion studied was at all well controlled,’**'”* 

The mechanism of the increased incidence of 
atherosclerosis in diabetes is still unknown. It is not 
clear whether the observed disturbance in lipid me- 
tabolism is of primary importance, only a synergistic 
factor, or merely secondary to renal disease.'”* Finally, 
interpretation of blood lipid values is difficult because 
the average control values used may not be derived 
from truly atherosclerosis-free individuals. 

Some investigators have found no correlation in 
diabetes between atherosclerosis and elevation of 
either serum lipoprotein’’’ or other lipid levels.’** 
Paper-electrophoresis fractionation of serum proteins 
has shown a distinct rise in human diabetes of the 
major lipid-carrying beta-globulin fraction.’ It has 
been reported by some that various lipid fractions rise 
out of proportion to the decontrol of the carbohydrate 
metabolic regulation.?”° 

Qualitative variations of lipids have also been in- 
vestigated. The colloidal stability of serum has been 
measured by turbidity changes after the in vitro addi- 
tion of metallic salts (copper, zinc).*°' Atheroscle- 
rotic persons show decreased stability by this method. 
Increase of serum turbidity has been observed in vivo 
after insulin administration in both diabetic and non- 
diabetic persons.*°? Comparisons of lipid content of 
coronary vessels and blood in diabetic patients and 
the coronary arteries of diabetic and nondiabetic sub- 
jects have shown differences in the proportions of 
‘phospholipid components (mainly cephalin and 
lecithin) to each other.*”* This suggests that there 
may not be the complete identity of diabetic and non- 
diabetic atherosclerosis that has hitherto been as- 
sumed. A study of the rate of incorporation of P** 
into blood phospholipid fractions (phosphoglyceride 
and sphingomyelin) revealed a distinct difference in 
the rates of incorporation of each of these two com- 
ponents in various disorders, including diabetes.*”* 
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In uncontrolled diabetes of rats the serum fatty acid 
(and, less so, the cholesterol and phospholipids) are 


elevated, as in the human counterparts.*** Similarly, 
the diabetes of depancreatized dogs is accompanied 
by a rise in the “atherogenic” lipoproteins.**° The 
paradoxical ameliorating effect of alloxan diabetes 
upon the development of cholesterol atherosclerosis 
in rabbits is due to the diabetes and not merely to 
the alloxan.*°? 

Coronary atherosclerosis. The autopsy incidence of 
coronary occlusion is twice the normal rate in 
diabetes,*°* and the incidence of arteriosclerotic heart 
disease in a random adult diabetic clinic population 
is 40 per cent.*?”” The poor immediate and long- 
term prognosis of diabetic patients with myocardial 
infarction has been statistically validated.*'® This re- 
port brought out the close interrelation of the attacks 
with acidosis, showing the need for proper treatment 
of the diabetes in patients with angina and for the 
use of insulin without hesitation.*'' Conversely, 
glycosuria and hyperglycemia in myocardial infare- 
tion should be regarded as indicative of diabetes un- 
til proved otherwise, and so treated (as in preg- 
nancy). 

The danger of hypoglycemia in precipitating myo- 
cardial infarction has been denied*’® and affirmed.*™ 
But, in a specific study employing insulin-induced 
hypoglycemia in 11 patients with known angina, no 
clinical angina was induced even though electro- 
cardiographic changes occurred.*** Such changes 
were regarded as not due to epinephrine release but 
to potassium changes. Moreover, hypoglycemia need 
not occur in an insulin-treated diabetic patient. 

Peripheral vascular atherosclerosis. Peripheral vas- 
cular disease causes considerable morbidity among 
diabetic patients. This was demonstrated vividly by 
a recent survey of patients with this complication in 
eight large Massachusetts hospitals over a twelve- 
month period.*** A total of 502 patients spent an 
average of twenty-six hospital days each, with a total 
hospital cost of $500,000, excluding nursing and 
medical costs. This did not include an equal pre- 
hospital and an incalculable posthospital period; nor 
did it include loss of income. 

There are many preventable precipitating factors 
among such cases, as well as faulty therapy by pa- 
tient or physician before hospitalization.**** The 
higher incidence of gangrene in peripheral vascular 
disease of diabetics as compared with nondiabetic 
persons*’® is attributable to many factors, including 
increased susceptibility to infection and the more 


of the vascular obstruction in 


distal localization 
diabetes.?** 

The recent successful attempt to improve circula- 
tion by arterial grafting is a fundamental approach to 
the problem.**” The peripheral location of the ob- 
struction in diabetes makes this less applicable to 
diabetic patients. 


With the co-operation of Dr. 


: 
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Sydney Brass, of the chiropody clinic of the Beth 
Israel Hospital, I have had gratifying success with 
the fitted “impression depth” shoe in healing and 
preventing recurrence of indolent foot ulcerations in 
the diabetic (and nondiabetic) foot attributable to 
ischemia or neuropathy or both. 

Diabetic nephropathy. Experimental kidney lesions 
remarkably similar to those in the human patient 
have been produced in alloxan diabetes or cortisone 
treatment of The sequence is first 
capillary dilatation,”’” and then infiltration of an 
eosinophilic material interstitially, the nodular lesions 
being rarest of all.*** There is a closer similarity in 
staining characteristics between human and experi- 
mental exudative lesions than between human exu- 
dative and nodular lesions. *****° Lipemia is involved 
in the pathogenesis of experimental lesions. ‘This is so 
for lesions of choline-deficient rats**° and in cortisone- 
rabbits.*’” In the latter heparin prevented 
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rabbits.*! 


treated 


both the hyperlipemia and the renal lesions.**' Yet 
it is equally clear that many other conditions with 


simple lipemia do not have such lesions, 

In the human disease, the problem is to evaluate 
the relative importance of the observed pathological 
findings. Further study suggests that a diffuse thick- 
ening of the glomerular basement membrane is a 
quantitatively important lesion,*** even though the 
nodular lesions are shown to be very distinct from 
all the others qualitatively.*** This confirms the 
finding of ultraviolet microscopy,*** which also has 
exonerated the larger renal vessels from pathogenic 
significance,**° 

The use of aspiration renal biopsy*** has thrown 
light on the developmental sequence of the lesions in 
human beings: the diffuse lesion is early, and the nod- 
ular late. And, as might be expected, there is much 
better correlation between clinical diabetic nephrosis 
and the diffuse lesions.**’ Capillary aneurysms are 
late, rare and distinctly subordinate lesions in human 
diabetic nephropathy, unlike the experimental disease 
(discussed above) or in the eye.*** 

Because the lesions in both diabetic nephropathy 
and retinopathy show a distinctive carbohydrate- 
staining material, estimates have been made of pro- 
tein-bound carbohydrate of serum in diabetes. These 
are elevated, especially in patients with nephrop- 
athy.** One component of this group, glucos- 
amine, shows a dynamic relation to blood sugar, 
each rising and falling within minutes of one an- 
other.*** Serum lipid elevations in human diabetes 
also show a closer relation to renal complications 
except perhaps control 
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than to any other factor 
But their pathogenic significance is not yet decided 
The increased capillary fragility of diabetic pa- 
tients has suggested that nephropathy and retinop- 
athy may be but localized manifestations of a gen- 
eralized small-vessed defect. Ditzell and Sagild’** 
have described morphologic changes in the bulbar 
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conjunctival capillaries and venules of diabetic pa- 
tients. Although the magnification used was not 
large and the findings not absolutely specific for 
diabetes, the incidence was greater in persons who 
were known to have diabetes, young or old. It 
is possible that some local conditions peculiar to the 
kidney or retinal vascular bed may combine with 
this defect to produce the morphologically charac- 
teristic lesions. 

Clinically, it has been suggested that some dia- 
betic patients show amelioration of the diabetes with 
the development of the nephropathy.**° Runyan et 
al.**’ have shown that this is not capable of statistical 
proof; yet this does not rule out its possible occur- 
rence in individual cases. Since the kidney plays a 
part in degrading insulin, a renal lesion may be the 
functional basis for the diabetic phenomenon. 

The incidence of hypertension, eye and kidney 
complications is large, being 60 per cent of each 
in a group of patients with onset of diabetes under 
forty years of age followed for five to twenty-five 
years; only 7 per cent were free of such complications 
after ten years.*** This group was on a free diet. 
Additional studies continue to re-emphasize the ele- 
ment of poor control in predisposing to the develop- 
ment of diabetic 

The eye in diabetes. Study of experimental diabetic 
cataract underscores the importance of hypergly- 
cemia in its pathogenesis since it is prevented by the 
lowering of blood sugar, by whatever means.**1)?* 
Yet it is not simply the physical effect of hyper- 
glycemia, synergism with which has been demon- 
strated by d-galactose, d-xylose and_|-arabinose, 
which have in common with glucose the same config- 
uration at the second and third carbon atoms.*****4 
This is similar to the factors involved in the insulin 
effect on transport of sugars across cell membranes. 

In cell-free extracts of rabbit lens lactic acid 
formation from various glucose and fructose phos- 
phate compounds was studied.*****" It was con- 
cluded that the aerobic utilization of glucose by lens 
follows the Embden—Meyerhof pathway, as in other 
tissues. The speed of opacification of calf lens was 
then measured in a perfusion medium, and various 
chemicals were added with inhibitory properties at 
known stages in the metabolism of glucose.*** A 
block either at the glycolytic or at the beginning of 
the citric acid cycle accelerated opacification — the 
former more, This completes the analogy with dia- 
betic defects in other tissues. 

The factors of duration*****° and lack of proper 
diabetic control have been found paramount for 
development of diabetic retinopathy. Retinopathy, 
though closely related to nephropathy, seems to 
precede the proteinuria.*°° It has been suggested 
that the diabetic complications and metabolic altera- 
tions are independent variables. The occurrence of 
typical eye changes in human hemachromatosis*® 


and surgical diabetes,*** as well as less typical ones 


in experimental *°* diabetes, points to a dependence 
of this complication on the metabolic fault. 

Because of the serious prognosis of diabetic reti- 
nopathy, a new major surgical approach has recently 
been proposed. This is based on the reported dra- 
matic amelioration of diabetic retinopathy after 
pituitary failure,*°* and the reduction in severity and 
lability of experimental diabetes after hypophysec- 
tomy or bilateral adrenalectomy.****** Hypophysec- 
tomy has proved to be more frequently bene- 
ficial to the eye lesions than bilateral adrenalec- 
tomy.**?*°* Neither affected the course of the 
nephropathy significantly, and moderate to severe 
renal disease is considered a contraindication. The 
effect on hypertension complicates the interpretation 
of the therapeutic mechanism. This should be re- 
garded as a purely experimental approach at present. 

Neuropathy. The varied clinical manifestations of 
this complication have been emphasized by several 
clinical reports.*°**** Lack of good control of known 
diabetes is more important in its development than 
duration.*°*** Its occurrence in undiagnosed dia- 
betes is an indication for the use of a glucose toler- 
ance test in atypical syndromes, which can suggest 


myelitis as well as neuritis and can have predom- 
inantly motor signs, although associated with pain. 


263 


Autonomic-nervous-system involvement is frequent- 
ly overlooked if only clinical manifestations are 
looked for.*°*?°° Ocular palsies tend to be isolated 
findings, and are sometimes preceded by unilateral 
headache.* The prognosis varies; it is much better 
with eye or limb involvement than with autonomic 


neuropathy. 


There is only 50 per cent recovery 


from diarrhea and practically none from impotence 
or neuropathic foot lesions.** Recovery, when it oc- 
curs, takes three or more months and is gradual and 


remittent in its course. 


Of all therapy proposed, 


normoglycemia and bed rest are still the most ef- 


fective.** 
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FATAL POISONING WITH 
METHYPRYLON (NOLUDAR), A 
NONBARBITURATE SEDATIVE* 


Wituram U. Reiwr, M.D.+ 


ALBANY, NEW YORK 


MEETHYPR YLON (Noludar), 

dioxo-5-methylpiperidine, is 
nonbarbiturate central-nervous-system depressant re- 
cently made available for general use. It is a deriva- 
tive of 3,3-diethyl 2,4-dioxo-piperidine (Sedulon), a 
sedative cough syrup. A review of the recent litera- 
ture has not revealed a previously reported case of 
fatal poisoning with this drug. It is for this reason 
that the following case is presented. 


3,3 diethyl-2,4- 
nonalkaloidal, 


Case Report 


A 64-year-old retired male schoolteacher was admitted to 
the hospital on August 27, 1955, in a comatose state. He 
had last been seen awake at about 7 p.m. on the preceding 
day, when he retired to his room. At 11 a.m, on the day 
of admission, he was found by his wife to be asleep and 
unresponsive. An empty bottle of Noludar, which had con- 
tained an estimated 30 200-mg. tablets, was found at the 
bedside. The patient arrived at the hospital 18 hours after 
he was last known to be awake. 

The past history revealed that he had made a suicide at- 
tempt with barbiturates in September, 1954, He had re- 
mained unconscious for 96 hours at that time. Psychiatric 
study revealed features of a typical reactive depression 
thought to be due to loss of interests on retirement and ag- 


gravated by failing vision. Recovery was satisfactory after 5 
electro-shock treatments. He was discharged from the hos- 


pital in March, 1955, after undergoing cyclodialysis for 
treatment of glaucoma. 
longed use of argyrol for chronic rhinitis was also made. 
On arrival, the patient was deeply comatose. There was 
grayish-blue discoloration of the eyelids, face, lips and 
nail beds. Corneal reflexes were absent, and the pupils did 
not react to light. The neck was flaccid. Chest excursions 
were markedly diminished, and breath sounds were barely 
audible over the upper-lung fields. Percussion was normal; 
no rales were heard. The heart was questionably enlarged, 
the maximal impulse being felt to the left; rhythm was 
irregular owing to premature contractions, and there were 
no murmurs. The abdomen was normal. Neurologic exam- 
ination revealed no response to painful stimuli and absent 
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Diabetic amyotrophy. Brit. 1955 


No patho- 


superficial abdominal and deep tendon reflexes 
logic reflexes were elicited 

The temperature was 96°F., the pulse 72, and the respi- 
rations 20, The blood pressure was 80/56 

The hemoglobin was 16.5 gm. per 100 ml., the hematocrit 
62 per cent, and the white-cell count 8350, with 84 per cent 
neutrophils, 15 per cent lymphocytes and | per cent baso- 
phils. Urinalysis was negative except for a trace of albu- 
min and an occasional granular cast per high-power field in 
the sediment. The blood nonprotein nitrogen was 68 mg., 


the sugar 102 mg., and the calcium 8 mg. per 100 ml, The 
carbon dioxide combining power was 14 milliequiv., the 
sodium 138 milliequiv., the potassium 4.8 milliequiv,, and 


The spinal fluid con- 


the chloride 92 milliequiv. per liter 
100 mil. of sugar, 


tained no cells but showed 114 mg. per 
110 milliequiv, per liter of chloride and 36 mg. per 100 ml. 
of protein. The reaction for globulin was negative. An 
electrocardiogram was normal except for sinus tachycardia 
X-ray study revealed clear lung fields 

On admission an infusion of 1000 ml. of 5 per cent 
glucose in saline solution was started, an endotracheal tube 
was inserted to maintain a patent airway and facilitate re- 
moval of secretions, and oxygen was given by nasal catheter 
A polyethylene tube was anchored into the saphenous vein 
for prolonged intravenous infusion, and an_ indwelling 
catheter was inserted in the bladder. Penicillin was started, 
and tracheal suction was carried out at frequent intervals, 
Intravenous caffeine and sodium benzoate, 0.5 gm., given on 
2 occasions was without effect. At this time 12 mg. of nor- 
epine phrine in 1000 ml. of 5 per cent glucose in water was 
started. Thereafter, continuous infusion of nor-epinephrine 
was required to maintain adequate blood pressure. 

Twenty-four hours after admission the patient was still 
comatose, with absent reflexes and no response to painful 


stimuli, Despite a fluid intake of greater than 2000 ml,, the 
output of urine totaled only a few milliliters during the 
first 24 hours. Thereafter, the output increased, reaching 


a maximum of 850 ml. on the 4th hospital day. Examina- 
tion of the urine showed a fixed specific gravity, with many 
red cells and white cells and casts in the sediment, indicat- 
ing that tubular damage had occurred. The blood nonpro- 
tein nitrogen rose from 68 mg. per 100 ml. on admission to 
133 mg. on the 5th hospital day. The serum sodium fell 
irom 138 milliequiv. to 120 milliequiv. per liter, and the 
serum chlorides from 102 milliequiv. to 84 milliequiv. per 
liter. The carbon dioxide combining power rose from 14 
milliequiv, to 25 milliequiv, per liter. The serum potassium 
remained within normal limits until the day of death, when 
it rose to 7.3 milliequiv. per liter. 

Because of the necessity of continuing nor-epinephrine 
to maintain blood pressure and at the same time of limiting 
fluids, the concentration of nor-epinephrine was increased 
to 24 mg. per liter of fluid. Despite these measures, sub- 
cutaneous edema appeared on the 3d hospital day, indicat- 
ing overhydration. 

By the 3d day the depth of ventilation had increased, 
and there was good air exchange. Bronchial breath sounds 
were heard at the right base, and x-ray examination con- 
firmed the presence of pneumonia. The endotracheal tube 
was removed, and tracheostomy was done. Intratracheal 
suction yielded a large amount of thick, yellow mucus 
Blood studies at this time showed an arterial oxygen satura- 
tion of 87.6 per cent, carbon dioxide content of 32.5 vol, per 
cent, carbon dioxide pressure of 28.5 of mercury and 
pH of 7.40. Oxygen therapy, which had been discontinued 
when respirations improved, was reinstituted. Also at this 
time the left triceps reflex had reappeared, but no other 
reflexes could be elicited, Jaundice was noted on the 3d 
day, and liver-function studies revealed an elevated bili- 
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rubin, 3.7 mg. per 100 ml. direct and 6.6 mg. total. The 
prothrombin time and thymol turbidity were normal 

Attempts to discontinue nor-epinephrine were made sev- 
eral times, but on each occasion the blood pressure dropped 
to shock levels. On the 4th day 100 mg. of hydrocortisone 
was given intravenously, and 50 mg. of cortisone intra- 
muscularly, despite the absence of clinical and laboratory 
evidence of adrenal insufficiency. This did not prevent 
marked hypotension when nor-epinephrine was stopped 
Mephenpermine (Wyamine) given intramuscularly was 
also unsuccessful in maintaining an adequate blood pressure 

On the 5th day respirations became labored, the skin 
was cold and clammy, and cyanosis increased. The patient 
died without regaining consciousness 

At autopsy the lungs a severe deeree of pulmo- 
nary edema and moderately advanced bilateral lobular 
pneumonitis, Microscopical examination revealed areas of 
acute bronchopneumonia, with extension of the suppurative 
process into the adjacent parenchyma. Vascular congestion 
inflammatory cells into collapsed 
Grossly, the kidney appeared 
discoloration at the 
Sections showed mod- 
cloudy swelling and some dilatation of the 
region of the loops of Henle. The liver 
weighed 1750 em. and was congested and swollen, with a 
significant degree of fatty metamorphosis, On microscopical 
section there iddition, a mild degree of bile stasis 
in the bile canaliculi. There was no evidence of cirrhosis 
Grossly, the brain was normal. Microscopically, there was 
moderate perivascular and parenchymal Several 
small areas of dissolution of brain substance were seen 

Blood taken at autopsy was analyzed for Noludar accord- 
ing to the method recommended by the manufacturer. No 
was obtained, A specimen of the 
liver was analyzed for volatile poisons, including alcohols, 
cyanides and chloroform, and for nonvolatile poisons, in- 
cluding barbiturates, alkaloids and analgesics. None were 
present amounts 
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Discussion 


According to literature supplied by the manufac- 
turer,’ clinical studies by Cass et al. on the hypnotic 
effects of Noludar on patients with insomnia estab- 
lished 200 mg. as the dose from which most patients 
could derive an adequate night's sleep. Loughlin 
et al.” compared the hypnotic effects with those of 
certain barbiturates. ‘Their observations suggest that 
250-mg. doses of Noludar and 100-mg. doses of seco- 
barbital (Seconal) or pentobarbital (Nembutal) have 
similar hypnotic effects. Severe poisoning with barbit- 
urates occurs when the amount of drug taken exceeds 
ten to fifteen times the usual hypnotic dose.’ It is 
estimated that 30 Noludar tablets of 200 mg. each 
were taken by the patient. With the same criteria, it 
is apparent that ingestion of this amount of drug 
represents severe poisoning 

The findings exhibited by the patient were those of 
marked central-neryous-system depression similar to 
the changes accompanying severe acute poisoning 
with barbiturates. Most striking was the hypotension, 
which required continuous administration of a vaso- 
pressor drug to maintain the circulation, The func- 
tional and anatomic alterations of the liver and 
kidney are thought to have resulted from hypotension 
and not from any specific action of Noludar. It is 
probable that shock also contributed to the extensive 
pulmonary edema that was the immediate cause of 
death. It is of interest that pulmonary complications 
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were not prevented by intensive penicillin therapy, 
tracheostomy and frequent changing of the patient’s 
position. Respiratory depression, although present on 
admission, disappeared with time and required no 
mechanical aids in treatment. 

The failure to identify Noludar in the blood was 
disappointing, but thought not to be inconsistent in 
view of the five-day interval between the ingestion of 
the drug and death. The absence of other detectable 
poisons in the liver, including barbiturates, is con- 
sidered confirmatory evidence of the diagnosis of 
Noludar poisoning. 


SUMMARY 


A fatal case of poisoning by Noludar is reported. 
This drug is capable of producing a profound central- 
nervous-system depression not unlike that seen with 
severe barbiturate poisoning. The autopsy findings 
are thought to be secondary to prolonged shock and 
not related to any specific effect of the drug. 


Since this manuscript was submitted for publication, the 
manufacturers have informed me that they have reports on 
14 patients who, in suicidal attempts, ingested overdoses of 
Noludar ranging from 2 to 9 gm.; 6 had taken 3 gm. or 
more. All recovered uneventfully. The case reported above 
therefore, to my knowledge, represents the only case of 
fatal poisoning so far reported 
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Richard Jordan Gatling, M.D. 
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MONG historians there may be some dispute 

whether Richard Gatling, M.D., the inventor of 
the machine gun known by his name, was a doctor 
afield or an inventor afield. However, in Dr. Gatling’s 
mind there was no question. Although he was thirty 
years old before he entered medical school and never 
actually practiced the healing art, he was ever after- 
ward, by personal preference, known and addressed 
as “Doctor.” In military textbooks and popular 
magazines, as far back as Harper's Weekly of 1898 
and as recent as Life of 1955, references to his name 
are invariably prefixed by his medical title. 

Richard Jordan Gatling was born in Hertford 
County, North Carolina, on September 12, 1818. His 
father was a well-to-do planter, the owner of num- 
bers of acres and slaves. The boy was given the ad- 
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vantage of all the education the neighborhood could 
offer. However, his father did not indulge him. 
Young Richard was encouraged to become a good 
penman, and for his pains he spent most of his six- 
teenth year copying records in the county clerk’s 
office. When he was but nineteen, he taught school. 
In his spare hours, he worked jointly with his father 


on an invention for sowing cotton seeds and a device 
for thinning out seedlings. Encouraged by the suc- 
cessful use of these machines, Richard decided upon 
inventing as a career, By the time he reached voting 
age, he had perfected a practical screw propeller for 
steamboats, only to learn that a patent for a similar 
device had been granted a few months earlier to John 
Ericsson (who was later to design the ironclad 
Monitor). Richard established himself in St. Louis, 
where he modified his cotton-sowing machine for the 
planting of rice, wheat and other grains. These im- 
plements did much to increase agricultural produc- 
tion in the Middle West. 

In the course of selling these machines during the 
winter of 1845-46, he traveled by steamer from Cin- 
cinnati to Pittsburgh. On this voyage he was stricken 
with smallpox and lay unattended for thirteen miser- 
able days while the ship was icebound in mid-river. 
This horrible experience induced him to study medi- 
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cine simply to be able to take care of himself and his 
family during the frequent smallpox epidemics that 
regularly ravaged the country. He gave up his pros- 
pering business to attend medical lectures at the In- 


diana Medical College in 1847-48. He graduated at 
the age of thirty-two from the Ohio Medical College 
at Cincinnati in 1850. In the same year he invented 
a hemp-breaking machine. There is no record that 
Richard Gatling, M.D., ever practiced medicine 
After his graduation he moved to Indianapolis to 
manufacture and sell his seed-sowing machines. In 
1857, he invented a steam plough 

At the outbreak of the Civil War, Di 
versed the customary process of beating ploughshares 
into swords. The idea of a rapid-fire gun had been in 
But it could not be 


Gatling re- 


the minds of countless inventors 
made into a practical weapon until a satisfactory 
metallic cartridge had been evolved in 1860. In 1862 
Gatling patented a machine gun that could fire 250 
shots per minute. It consisted of 5 to 10 barrels of 
musket caliber that rotated about a shaft. The firing 
speed was controlled by a hand crank. Each barre] 
was loaded by gravity as it made a half-revolution 
around the central shaft. The barrel was then fired 
During the second half-revolution the cartridge was 
extracted and ejected. The Civil War was nearly 
over before the federal authorities adopted the 
Gatling gun as official ordnance. However, othe: 
interested, As 
“the invention was adopted by 
Dr. Gatling’s gun re- 


countries became one writer san- 


guinely phrased it, 
almost every civilized nation.” 
mained standard ordnance until it was superseded in 
World War I by weapons in which the energy of dis- 
charge was used to eliminate the hand crank. By 
that time he had been dead more than a decade, 

Today, his agricultural implements are obsolete 
His machine gun finds a place only in museums. His 
name, however, remains diminutively enshrined in 
American slang as the word “gat,” the gangster’s 
term for his pistol, 
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CASE 42311 
Presentation or Case 


First admission. A sixty-four-year-old spinster was 
admitted to the hospital because of disorientation. 

Historical details were sketchy because of the pa- 
tient’s mental status and the lack of observers. Ap- 
parently, she had had some type of heart disease for 
many years. One year previously she was committed 
to a mental hospital. ‘There was a past history of 
episodes of sudden onset of dyspnea, orthopnea, sweat- 
ing, weakness, apprehension and fibrillation. Six 
months before entry she had “dropsy.” She had been 
taking digitalis irregularly, as well as mercurial diuret- 
ics and aminophylline, and was on a low-salt diet. 
Several weeks before admission gradually increasing 
tachypnea and a cardiac arrhythmia were noted, The 
arrhythmia was controlled with quinidine therapy. 
During the two weeks before entry she was nauseated, 
and there were occasional episodes of vomiting. One 
week before admission there was an episode of 
dyspnea, orthopnea, weakness, sweating, apprehension 
and fibrillation similar to those that she had had in 
the past. In spite of digitalis and quinidine therapy 
the dyspnea persisted. She was oriented as far as was 
known until two days before entry, when she became 
oliguric and increasingly lethargic, stuporous and dis- 
oriented, 

Physical examination showed a thin, wasted, de- 
hydrated, disoriented woman who was weak and 
dyspneic, The scleras were slightly icteric. The veins 
of the neck were distended to the angle of the jaw. 
Examination of the lungs revealed fine, sticky rales at 
both lung bases. ‘The left border of cardiac dullness 
was at the anterior axillary line in the fifth intercostal 
space, There was atrial fibrillation. The pulmoni 
second sound was greater than the aortic. The mitral 
first sound A Grade 2, 
apical, systolic murmur that radiated into the axilla 


and toward the left sternal border and a Grade | to 2 


was slightly accentuated, 


apical mid-diastolic rumble were audible. ‘The liver 
edge, which was smooth, firm and slightly tender, was 
palpable 4 fingerbreadths below the right costal mar- 
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gin. The spleen was not felt. There was + pretibial 
edema. Both feet were cold, with violaceous skin. 
The dorsalis-pedis and posterior-tibial pulsations were 
absent bilaterally. The femoral and popliteal pulses 
were present. 

The temperature was 100°F., the pulse 120 and 
irregular, and the respirations 40. The blood pressure 
was 110 systolic, 80 diastolic. 

‘The urine gave a + test for albumin; the sediment 
contained occasional white cells, a rare red cell and 
many hyaline casts per high-power field; a culture 
showed no growth. The creatinine clearance was 26 
liters and 41 liters per twenty-four hours. Examina- 
tion of the blood revealed a hemoglobin of 12.1 gm. 
per 100 ml. and white-cell count of 36,400, with 82 
per cent neutrophils, The nonprotein nitrogen was 
177 mg., the calcium 9 mg., the phosphorus 2.5 mg., 
the total protein 7.5 gm., the albumin 5 gm., the 
globulin 2.5 gm., the creatinine 2.2 mg., the uric acid 
6.2 mg., the cholesterol 161 mg., the bilirubin 1.1 mg. 
direct and 2.1 mg. total, and the fasting blood sugar 
111 mg. per 100 ml. The sodium was 125 milliequiv., 
the potassium 6.1 milliequiv., the chloride 98 milli- 
equiv., the carbon dioxide 14 milliequiv., and the 
total solutes 326 and 284 milliosmols per liter. The 
pH was 7.38. The alkaline phosphatase was 5.1 units. 
lhe prothrombin content was 14 per cent. The trans- 
aminase was 246 units. The blood showed no detect- 
able bromide and 0.1 mg. per 100 ml. or less of bar- 
biturates. ‘The serum electrophoretic pattern was nor- 
mal except for a slight increase in the gamma globu- 
lin. The blood Hinton test was negative. Numerous 
blood cultures showed no growth. X-ray films of the 
chest demonstrated a greatly enlarged heart; fluid was 
present in both pleural spaces; the hilar vessels were 
slightly accentuated, but the peripheral lung fields 
were not unusually congested; there was some hazy 
density in the right lower lung (Fig. 1). An abdomi- 
nal film showed a density consistent with calcified 
lymph nodes in the left middle portion of the abdo- 
men; the visualized bones were demineralized; there 
was some deformity of the upper margin of the second 
lumbar vertebra; the liver was questionably enlarged. 
Electrocardiograms persistent left-bundle- 
branch block, with atrial flutter and fibrillation. 

‘The patient was digitalized and given sodium bicar- 
bonate and saline solution intravenously. The urinary 
output increased to normal, and by the sixth hospital 
day the serum nonprotein nitrogen was 27 mg. per 100 
ml, A phenolsulfonphthalein test was negative. The 
serum transaminase was 66 units on the tenth hos- 
pital day. The dyspnea subsided, the veins of the neck 
were no longer distended, and there was improvement 


showed 


in mental function. The discoloration of the left foot 
gradually subsided, and a good dorsalis-pedis pulse 
became palpable. The toes of the right foot remained 
cyanotic, and the dorsalis-pedis pulse continued to be 
absent on that side. ‘There was never any tenderness 
or pain in the calves. Because of the gradual develop- 
ment of a pleural effusion on the right, a thoracentesis 
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was performed on the sixteenth hospital day, 850 ml 
of serosanguineous fluid containing fibrin being ob- 
tained; the specific gravity was 1.018, and the cell 
count was 13,200, including 900 red cells and 12,300 
white cells per cubic millimeter, with 80 per cent 
neutrophils and 20 per cent lymphocytes and mono- 
nuclear cells; the total protein was 3.5 gm. per 100 
mil.; cytologic examination for malignant cells was 
doubtful; smears were negative for acid-fast bacilli: 
guinea pigs inoculated with the fluid gave no evidence 
of tuberculosis; a culture showed no growth. X-ray 
films of the chest three days later again disclosed an 
enlarged heart, with definite prominence of the left 
atrium; there were discrete areas of density in the 
right-lung field; an area of density adjacent to the 
hilar region presented a round, sharply demarcated 
margin; the lower third of the right-lung field was 
partially obscured by a density with a rounded, 
sharply demarcated upper margin; there was some 


Ficure 1. Roentgenogram of the Chest Taken on Admission, 
Showing the Generalized Cardiac Enlargement and Mod- 
erate Engorgement of the Pulmonary Vessels 


fluid in the right pleural space (Fig. 2). At this time 
the serum bilirubin was 0.7 mg. per 100 ml, and a 
bromsulfalein test showed 17 per cent retention. The 
temperature ranged between normal and 100.4°F., 
and the white-cell count between 13,200 and 18,500 
The prothrombin content was 50 per cent. The pa- 
tient continued to show progressive improvement and 
was discharged afebrile on the twenty-third hospital 
day. 

Second admission 
terval she did well until four days before entry, when 
The next day 


(seven weeks later In the in- 
there was an acute episode of dyspnea 
the dyspnea recurred and was associated with much 
coughing but no pain or hemoptysis. With oxygen 
therapy and two injections there was much improve- 
ment. On the day of admission she was brought to 
the emergency ward in acute pulmonary edema that 
was relieved with tourniquets, oxygen and morphine. 

Physical examination on the ward showed her to be 


oriented and in no acute distress. The veins of the 
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the chest 


Examination of 
with dimin- 


neck were not distended. 


revealed dullness over both lung bases, 
ished breath sounds and tactile fremitus as 


The left border of cardiac dull- 


well as 


crackling moist rales 
ness was percussed 1 cm. to the left of the mid- 


Roentgenogram of the Chest Taken on the Nine 


teenth Hospital Daj 

The heart appears larger and more triangular than previ 
ously, There are now two dense areas in the right lung 
the larger at the base, and the smaller opposite the hilus 


Ficure 2 


clavicular line. “The rhythm was irregular. Murmurs 


were as previously described. ‘The pulmonic second 


sound was equal to the aortic, ‘There was no periph- 


Roentgenogram of the Chest Taken on the See 
ond Admission 


Ficure 3 


The congestive changes in the lung, with pulmonary edema, 
are marked, and there are small bilateral diffusions 


eral edema. Examination of the abdomen was nega 
tive. ‘The right foot was cold and pulseless 
looked better than previously 

The temperature was 100.8°F., the pulse 150 and 
The blood pressure 


the toes 


irregular, and the respirations 20 


was 110 systolic, 60 diastolic, with 12 mm. of pulsus 


paradoxus 


The urine gave a + + + test for albumin, a green 


test for sugar and a test for acetone: the sedi- 
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ment contained numerous white cells and a few vran- 


a culture grew out 


ular casts per high-power field 


Roentgenogram of the Chest, Showing That the 
Considerably Le although Some 
at Each Base 


4 


Pulmonice Congestion 1s 


Per isf 
abundant coliform bacilli. Examination of the. blood 


revealed a hemoglobin of 12.8 gm. per 100 ml. and a 
white-cell count of 21,200, with 85 per cent neutro- 
The serum nonprotein nitrogen was 38 mg., 


per LOO ml, The 


phils 


and the fasting blood sugar 91 me 


A 


5. Roentgenogram 


Those Observed at 
There alse 


Similar to 


serum sodium, potassium, chloride and carbon di- 


oxide were normal. The prothrombin content was 60 
pel cent Lhe 


X-ray films of the chest demonstrated a diffuse granu- 


serum transaminase was 60) units 
lar density occupying both lung fields, with a pleural 


effusion on the left (Fig. 3 
discrete areas of consolidation in the right side of the 


the previously noted 


chest were no longer present; the heart showed no 
An clectrocardiogram re- 
vealed block atrial-flutter 


fibrillation at a rate of 140; the axis was normal 


appres iable change in size 


left-bundle-branch and 


sub- 


sequent tracings showed slowing of the ventricular 
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rate. A thoracentesis on the left side yielded 60 ml. 


of grossly bloody fluid; cytologic examination for 
malignant cells was unsatisfactory 

On the second hospital day a bilateral superficial- 
femoral-vein ligation was performed ; no thrombi were 
found. On the fifth postoperative day x-ray films of 
the chest showed a decrease in the pleural effusion on 


the left 


congestion and an area of density in the right-lower- 


the lung fields were clear except for some 


lung field; there was no appreciable change in the 
X-ray films of the chest five days 


the heart. 
later showed complete clearing of the fluid in the left 
pleural space and residual pleural thickening in the 


ol 


right costophrenic angle (Fig. 4); the heart was 


no intracardiac calcification was seen 
The patient was discharged improved 


slightly smaller: 
at fluoroscopy 
on the eleventh postoperative day. 

Final (four later Conflicting 
data were obtained about the interval history. She 
apparently had been taking digitalis irregularly. She 
stated that she had had abdominal pain on movement 


admission weeks 


in the right upper quadrant for a week or two before 
entry. During this time there was paroxysmal noctur- 
nal dyspnea, orthopnea and a mild, unproductive 
cough As she 
was being examined in the Emergency Ward the 
blood pressure and pulse gradually became unobtain- 


‘There was no edema of the ankles. 


able, and she responded only to painful stimuli 


B 


of the Chest Taken on the Final Admission, Showing Recurrent Areas of Density on the Right 


Time of the First Admission 


» a large pleural effusion on the left 


Physical examination on the ward showed her to be 
somewhat more responsive although the blood pres- 
the neck 
were distended to the angle of the jaw when she was 


sure was still unobtainable. The veins of 


clevated 60 Examination of the chest revealed dull- 
ness over the left-lung base and moist rales over both 
lung bases. The heart was as previously noted. The 
liver edge, which was slightly tender, was felt 4 finger- 
breadths below the right costal margin. There was 4 
to + + pitting edema of the legs up to the knees 
The temperature was 99.2°F., the pulse 160 and 


irregular, and the respirations 40. 


) 


‘The urine gave a test for albumin; the sedi- 
ment contained 10 to 20 white cells and many bacteria 
per high-power field; a culture grew out a moderate 
number of colifornmy bacilli. Examination of the blood 
revealed a hemoglobin of 12 em. per 100 ml. and a 
white-cell count of 16,000, with 81 per cent neutro- 
phils. The nonprotein nitrogen was 100 mg., the total 
protein 6.6 gm., the albumin 4.2 gm., the globulin 
2.4 om., the bilirubin 0.9 me. direct and 1.1 mg. total, 
the salicylates 2.5 mg., the creatinine 3.3 mg., and the 
fasting blood sugar 106 mg. per 100 ml. ‘The serum 
sodium was 128 milliequiv., the potassium 6.6 milli- 
equiv., the chloride 100 milliequiv., the carbon di- 
oxide 10 milliequiv., and the total solutes 312 milli- 
osmols per liter. ‘The transaminase was 60 units. A 
throat culture grew out moderate numbers of Haemo- 
philus influenzae and a few Staphylococcus aureus, 
beta-hemolytic streptococci, Netsserta catarrhalis and 
nonhemolytic streptococci. X-ray films demonstrated 
a large pleural effusion on the left and a marked in- 
crease of the fluid on the right (Fig. 5); increased 
pulmonary vascular congestion was noted; the heart 
size was difficult to evaluate because of the fluid. An 
clectrocardiogram showed left-bundle-branch block 
and atrial fibrillation. A thoracentesis on the left side 
yielded 400 mil. of serosanguineous fluid with a 
specific gravity of 1.006. 

Despite oxygen, Cedilanid, aminophylline, tourni- 
quets and intravenous administration of Levophed, 
intractable pulmonary edema occurred, and the blood 
pressure remained unobtainable. She died four days 


after admission. 
DirreRENTIAL DIAGNOSIS 


Dr. Feurx G. Fireiscuner*: At the time of the 
first admission, this sixty-four-year-old woman had 
had long-standing heart disease with episodes of fibril- 
lation and decompensation as well as episodes that 
appeared to result from pulmonary embolism, She 
did not have calf tenderness or other evidence of 
peripheral thrombophlebitis, and at the time of the 
second admission, when the leg veins were tied, no 
thrombi were found. A third of pulmonary emboli 
come from the veins of the lower extremities, a third 
from the pelvic veins, and a third from the heart. In 
cases of mitral stenosis with pulmonary emboli, 25 to 
39 per cent of the emboli originate from thrombi in 
the right atrium or right ventricle. ‘Therefore, the 
absence of thromboses in the legs does not rule out 
pulmonary emboli, The violaceous skin of the feet 
may have been caused by vasospasm, advanced arte- 
riosclerosis or hypoxemia as the result of the conges- 
tive heart failure. Of course, there may have been a 
localized thrombosis or an embolus from the left ven- 
tricle or a paradoxical embolus from the right side of 
the heart 

On the basis of the data from the first admission 
the elevated nonprotein nitrogen, creatinine and 
potassium and the low creatinine clearance and chlo- 


*Director, Department of Radiology, Beth Israel Hospital 
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ride I shall say that the patient had a uremic con- 
dition in additien to the congestive heart failure | 
am not sure that the prothrombin content of 50 per 
cent is entirely explained by the congestive heart fail- 
ure, but IT shall not discuss this 

The first set of roentgenograms (Fig. 1), taken on 
the day after admission, reveal a large spherical heart 
The hilar shadows are markedly increased, and the 
peripheral lung fields are bright and translucent. In 
roentgenograms taken on the nineteenth hospital day, 
the heart is triangular, and the aorta is not dilated 
Fig. 2). The shape of the heart is not pathognomonic 
of any particular disease. I should like to see more 
prominence in the region of the third curve on the 
left, formed by the left atrial appendage. In the 
lateral view, the area of contact between the heart 
and the anterior wall of the chest is enlarged, but not 
as large as I should like to see it. ‘The right-sided 
dilatation suggests relative tricuspid insufficiency, 
which goes with the enlarged liver. ‘There are two 
areas of consolidation after most of the fluid has been 
removed, ‘There is a possibility that these represent 
encapsulated fluid in the posterior portion of the 
interlobar fissure, but it is not evident in the films 
taken seventeen days previously and on the lateral 
view, so that I shall have to explain those shadows on 
the basis of pulmonary infarction. ‘The vena cava 1s 
moderately dilated, 

At the time of the second admission the roentgen- 
ologic findings and the history leave no doubt that 
the patient had acute pulmonary edema (Fig. 3). In 
the rocntgenograms the central portions of the lung 
fields and to a lesser degree the peripheral portions 
are involved by confluent densities. ‘There was a small 
pleural effusion on each side. ‘The shadows attributed 
to infarets apparently have faded. Most pulmonary 
infarcts are not of the permanent type with necrosis 
and cicatrization, but are of the incomplete type, and 
eventually disappear in the roentgenogram. ‘The pic- 
ture is consistent with the residues of acute pulmonary 
edema, bilateral pleural effusion and probably tricus- 
pid insufhiciency, 

There was nothing to call attention to the possibil- 
ity of cardiac tamponade. ‘The neck veins were not 
dilated; the vena cava was not seen on the roentgeno- 
grams, and the heart sounds were not said to have 
become distant. ‘There was never a friction rub. The 
clectrocardiogram does not help, for it revealed atrial 
fibrillation and left-bundle-branch block, which had 
been present from the beginning 

Thoracentesis yielded bloody fluid. Whenever we 
find bloody fluid, we think of three possibilities: tuber- 
culosis, mostly in younger persons; pulmonary em- 
bolism, with infarction or even without infarction 
and tumor. Grossly bloody fluid may accompany pul 
monary edema, particularly if there is pulmonary 
infarction. ‘The specific gravity and the cell count 
were entirely in keeping with pulmonary edema and 
embolism 

The patient rapidly recovered under the treatment 


: 
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The 


demonstrate clear lung fields (Fig. 4 


rocntgenograms 
, but the heart 


for acute pulmonary edema 
is larger, with less pleural effusion on either side 
Again, one may raise the question of pericardial effu- 
The 
difficulty in distinguishing cardiac enlargement from 
There is 


sion radiologist, as well as the clinician, has 
a heart surrounded by a pericardial effusion 
a small residual pulmonary infarct, and displacement 
is diagnostic of mitral stenosis 

At the time of the final admission, while the patient 
was being examined, the pulse and blood pressure 
Did 
thrombus or a pedunculated tumor of the left atrium 
that suddenly obstructed the mitral ostium? I think 
‘There is no mention 


became unobtainable she have a_ ball-valve 


these are farfetched possibilities 
that the change in blood pressure occurred with a 
change of position, and for the last four days the 
pulse remained unobtainable, Cardiac tamponade is 
a possibility, but there was no physical or roentgen- 
ologic evidence to substantiate that diagnosis 

During the second hospital admission there was 
evidence of urinary infection, more apparent during 
the final admission, ‘There was no clue for old renal 
disease; therefore, I should call it pyelonephritis 

I have not yet mentioned the possibility of subacute 
throat culture 
influenzae, Staph 


beta-hemolytic streptococcus and N. catarrhalis, 


bacterial endocarditis. A grew out 


moderate numbers of H aureus, 
but 
apparently no blood cultures were done. ‘There were 
no changes in murmurs, no peripheral vascular signs 
and no skin signs nothing to substantiate the diag- 
nosis of subacute bacterial endocarditis 

The final roentgenologic examination, made after 
the pulmonary edema had cleared again, reveals con- 
solidation in almost the same place as it was seen 
during the first admission (Fig. 5). Again, there is 


pleural effusion, the cardiac silhouette is wider, and 


the superior vena cava is widened. We see dilatation 


of the azygos vein, which is the roentgenologic cor- 
relate of engorged veins in the neck 

It is not difficult to be sure of the events that were 
is difficult to determine the under- 
lying cause of them. I think that during the first hos- 
pital admission the patient was in congestive heart 
In addition there was probably 


observed, but it 


failure and uremia 
pulmonary embolism, with infarction on the right 
side; hemorrhagic pleural effusion; and peripheral! 
Were these events 
the result of myocardial infarction? Whether o1 


I can make this diagnosis depends on how definitely 


arterial thrombosis or embolism 
not 


the transaminase determination provides evidence of 
myocardial infarction, In the past few years we have 
learned a great deal about serum transaminase, The 
normal values are between 10 and 40 units, but they 
may be as high as 60 or 70 units. In a recent article,* 
the serum transaminase was reported as being helpful 
in differentiating pulmonary and myocardial infarc- 
as 246 units, which is six o1 


tion. Values as high 


*CGioldstem, H. 1 and Seligson, D Lse of serum trans 


levels in differentiation of pulmonary emboloum and myocardial 


King. J]. Med. 256-746-749, 1956 


mfarction. Neu 
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seven times the normal value. are considered to indi- 
cate myocardial infarction. The fact that the trans- 
aminase in the patient under discussion dropped from 
246 units to 60 units seven weeks later tends to cor- 
roborate that diagnosis. 

I might say a word about the infarct in the lung 
occurring in the same site during the third admission 
in which it appeared during the first admission, I 
hould not be surprised if the pathologist found an 
organizing thrombus or embolus with recanalization 
in one of the larger pulmonary vessels on the right. 
Under such conditions another episode with thrombus 
formation may have caused the new infarct to occur 
in the same place. 

I believe that the patient had old rheumatic valvu- 
lar disease, with mitral stenosis and probably mitral 
insufficiency. relative insufficiency. 
Whether or not she had a myocardial infarct I can- 
not say. I shall leave that diagnosis to those who 
know more about the interpretation of transaminase 
values than I do. I do not think she died with cardiac 
‘The blood pressure would be in keeping 


tricuspid 


tamponade 
with this diagnosis, but there was no other evidence 
of it 
an adrenal crisis, with low-sodium and high-potassi- 
um values, but I think this is a farfetched possibility. 
In addition, she probably had repeated pulmonary 
emboli, with infarction on the right, hemorrhagic 
pleural effusion and probably several episodes of pul- 


Another possible immediate cause of death is 


monary edema and urinary infection. 

Dr. BenJAMIN CastLeMAN: Dr. Ropes, have you 
a comment? 

Dx. Marian W. Ropers: I saw the patient during 
the We agreed that pulmonary 
infarction was the best explanation of the x-ray find- 


second admission 


It was impossible to determine whether myo- 
the time of the 


ings 
cardial infarction had occurred at 
first admission. In spite of the fact that there was no 
evidence of thrombosis of the veins of the legs, we 
thought a ligation was worth performing. Obviously, 
that did not prevent further difficulty. 

Dr. Fueiscuner: I think thrombi were found in 
the right atrium or ventricle and questionably on the 


left side of the heart. 


DIAGNOSES 


Rheumatic heart disease, with mitral stenosis and 


regurgitation and ? aortic stenosis 


Recurrent pulmonary embolism. 


Dr. G. Fiemcuner’s DIAGNoses 


Kheumatic heart disease, with mitral stenosis and 
insufficiency and tricuspid insufficiency. 
Pulmonary embolism with infarcts 


Pyelonephritis 


ANaTromicaL DiaGNoses 


Rheumatic heart disease, with mitral and aortic 


senostys, 


| 

Le 
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Hydrothorax, bilateral. 
Interlobar fluid, right side of thorax. 

Central congestion and necrosis of liver, severe. 
Pulmonary atelectasis, bilateral. 

Ascites. 

Myocardial infarct, healed. 

Mural thrombus, left atrium 


Discussion 


Dr. CastLeMaNn: ‘The findings at autopsy were a 
surprise to all of us. The heart was enlarged and 
showed rheumatic involvement of the mitral and 
aortic valves. both being stenotic. The right ventricle 
was not as thick as we expected it would be with that 
degree of stenosis. There was no fluid in the peri- 
cardium, but there was about half a liter of fluid in 
each thoracic cavity. On the right side, not only was 
there free fluid but also, as Dr. Fleischner hinted 
carly in his discussion, some of the fluid was loculated 
In the tissue between the upper and middle lobes 
there was a large loculated sac of fluid. The pleura 
was thick and ragged as a result of the previous col- 
lections of fluid on the right side. The lungs were 
small, weighing only 600 gm., and were collapsed by 
the fluid. We looked for recent and healed infarcts 
as well as emboli within the pulmonary vessels, but 
could find no evidence of them. In retrospect I sup- 
pose that the rapidity with which the shadows in the 
x-ray films disappeared is a clue favoring fluid rather 
than infarct. ‘There was a small thrombus in the left 
atrial appendage. 

As Dr. Fleischner had written a great deal about 
interlobar fluid, I thought that he was the only man 
in Boston who might consider it. He did, but dis- 
carded it. 

Dr. Frerscuner: You are kind in mentioning that 
I thought of it but discarded it. As a matter of fact 
the diagnosis of infarcts or interlobar effusion cannot 
be made in many cases from the posteroanterior and 
lateral views of the chest. One has to determine by 
fluoroscopy the topographic relation to the pleura of 
the shadow-producing substratum 

Dr. Jacon LerMAN: Were there coronary throm- 
boses ? 

Dr. CastLeMAN: ‘There was an old myocardial 
infarct that may have been acute during the first ad- 
mission when the transaminase was elevated. 

Dr. The patient had 
marked hepatic congestion and a liver described as 
t fingerbreadths below the right costal margin. ‘That 
may account for the high transaminase, 

Dr. CastLeEMAN: ‘The liver was as severely con- 
gested as any that I have ever seen. ‘Two thirds to 
three fourths of the liver was severely involved with 
congestion and necrosis 

Dr. Warren Point: Under such circumstances 
would not one expect more jaundice? 

Dr. CastLteMAN: There was no jaundice. 
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CASE 42312 
PRESENTATION OF CASE 


A forty-four-year-old man entered the hospital be- 
cause of abdominal pain. 

Twenty-two years previously he noted abdominal 
pain in the right upper quadrant, which was relieved 
with an ulcer regimen. X-ray films allegedly demon- 
strated a duodenal ulcer. Subsequently, there were 
recurrent episodes of abdominal pain that were re- 
lieved with milk and antacids. Five years before ad- 
mission there was marked exacerbation of the pain, 
which was crampy, was unrelated to meals and ocea- 
sionally lasted several days. An upper gastrointestinal 
series was said to have shown a duodenal polyp. A 
Graham test was negative. During the year before 
entry the pain changed from a crampy character to a 
constant gnawing sensation that was relieved by food 
or antacids. ‘There were also episodes of crampy pain 
in the lower abdomen, more marked on the right 
than the left, that was relieved with a bowel move 
ment. A barium-enema examination three months 
before admission was negative. An upper gastro- 
intestinal series two months later demonstrated a 
smooth, rounded, filling defect in the duodenal bulb 
measuring about 2 cm. in diameter and containing a 
small accumulation of barium within it near. its 
center (Fig. 1); during the period of examination this 
lesion remained in the duodenal bulb and did not 
prolapse 

The patient had rheumatic fever twenty-nine years 
previously. Subsequently, there was slight aortic re 
gurgitation and cardiomegaly, without funetional im 
pairment. There was a past history of bronchial 
asthma with infrequent wheezing recently. He had 
had known hypertension for three years, with a blood 
pressure of about 150 to 170 systolic, 100 to 120 
cliastolic 

Physical examination showed a well nourished man 
in no distress. ‘There was no edema. ‘The heart was 
enlarged to the left. The cardiac rhythm was regular, 
and the sounds were of good quality The aortic 
second sound was greater than the pulmonic. A 
Grade | to 2, aortic, diastolic murmur was audible 
Abdominal examination was negative 

The temperature was 98.4°F., the pulse 78, and the 
respirations 20, ‘The blood pressure was 160 systolic 
100 diastolic 

The urine was normal. Examination of the blood 
revealed a hemoglobin of 14.8 gm. per 100 ml. and a 
white-cell count of 8700. The nonprotein nitrogen 
was 28 mg. per 100 ml. A stool specimen gave a 
negative guaiac test. X-ray films of the chest showed 
left ventricular enlargement and prominence of the 
aortic knob; the lung fields were clear. An upper 
gastrointestinal series demonstrated no changes from 
the previous examination 

An operation was performed on the fourth hospital 


day. 
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Diacnosis 


I should draw from 
that this 


medications 


Dre. S. Tomcnuik*®: 
these films three The first is 
tractable took 


faithfully, for in examinations on three 


COM lusions 


was a patient who his 
different days 


he 


doing him no good, he- 


radiopaque pills were seen within the abdomen 
second is that the pills were 
they 
state ol preservation 

the 
point we go from the science of deduction to the art 


The little 


more than that the patient probably had a benien 


all arrived in the colon in a remarkable 
The third is that ther 


duodenal bulb. Beyond 


was an 


abnormal mass in that 


of speculation clinical history indicated 


the x-ray films showed a small filling 
duodenal bulb that looked benign 
the the 


nothing remarkable 


and 
defect in the 


process 


barium-enema examina 
‘The 


demonstrates a normal stomach and 


lo review films 


tion shows first vastro 


intestinal series 


Film 


arrou in 


Ficure | from 


roentgenogram howing the filling defect the 


the 
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The patient was originally given a diagnosis of 
duodenal uleer. Whether he had a duodenal ulcer or 
not at that time I Many of these 


tumors and tumorlike masses in the duodenum re- 


do not know 


ported in the literature, especially in the earlier years, 
were called ulcers radiologically. An acute duodenal 
uleer can heal completely without causing deformity 
However, if the patient originally had a bona fide 
duodenal ulcer and then continued to have symptoms 
years, it is almost certain that he 


lor twenty-two 


would have had a considerably deformed duodenal 


bulb by the time of admission. so that I am inclined 


to doubt if he ever had a duodenal ulcer. 

When confronted by a problem such as this, the 
radiologist tries to obtain both face-on and_ profile 
views of the lesion. This lesion is seen well on many 
of the films, but all are taken in the right anterior 
oblique or left posterior oblique position with the 


lesion face-on: it would be desirable to have films also 


Gastrointestinal Series 


proximal duodenum, with a stellate collection of barium at 


ifs center 


detailed view of the 
a well filled duodenal bulb, with a round filling defect 
visualized. ‘The duodenal bulb itself 
On the 


a small 


no 
fill 
that 1s 


well shows 


deformity second examination the same 
defect 
sharply defined, is present 
films the duodenal bulb is not well filled, and I do 
not believe the is outlined, A 


white spot overlying the region of the filling defect ts 


radiolucent area 


In the first set of spot 


ne round 


lesion small, round, 
seen on several of the spot films of the first examina- 
On the spot films of the second examination, 


the 


tion 
more 


but 


however, which demonstrate lesion much 


clearly, the small white spot is not in evidence, 


the barn produces a stellate shadow overlying the 


radiolucent detect This stellate appearance is seen 


on three or four films 


‘Clinical assistant in radiology, Massachusetts General Hospital 


du al bulb 


howing the filling defect (arrows) 


at 90 in other words, with 
the duodenal bulb in’ profile 


such as this one, who has a high, transversely lying 


from these positions 
In an obese patient 


stomach, that view is difficult or impossible to obtain 
because when the patient is turned to the left anterior 
or right posterior oblique position, the antrum over- 
lies the duodenal bulb. Also, we should like to apply 
graduated pressure to the bulb, to determine the ease 
with which the mass can be compressed, distorted o1 
moved about and thus to learn more about the type 
of attachment to the wall of the bulb and about its 
consistence whether it is firm or soft. Direct com- 
pression of the duodenal bulb is often impossible in a 
patient of this habitus. 

I think it is obvious from the clinical history and 


from the appearance on the films that the lesion was 
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not malignant; therefore I shall not discuss the ma- 
lignant lesions involving the duodenum. Of the 
tumors and tumorlike masses that affect the duo- 
denum, the incidence is about equally divided be- 
tween malignant and benign lesions; this is also true 
of the remainder of the small intestine. This is in 
sharp contrast to the situation in the stomach, where 
the ratio of benign to malignant lesions is about 1:160 

I have listed (Table 1) the common tumors and 
tumorlike masses of the duodenum, most of which 
have occurred in the duodenal bulb. This table is 
adapted from a summary of 68 cases that were col- 
lected by Hoffman and Grayzel.’ Since the total was 


TABLE l Tumors and Tumorlike Masses of the Duode nun 


lyre or Tumor PeRCEN TAGE 


Adenoma 


Adenoma of Brunner’s glands 1 
Myoma 
Aberrant pancrea 


Hemangioma 


Lipoma 

Fibroma, lymphangioma, or less 
masses, carcinoid, gastric 
rests 


only 68 cases, the actual number of cases of each 
pathological type is low. Most of the tumors that 
have been described in the literature were probably 
asymptomatic and were found at autopsy or inciden- 
tally at abdominal exploration. However, these tu- 
mors more recently are being discovered and diag 
nosed radiologically with increasing frequency. 

Physicians who have written about these duodenal 
tumors generally conclude that there is no clinical 
syndrome by which they can be recognized. ‘The 
symptoms are usually those of upper gastrointestinal 
disease but are not specific. They may mimic the 
ulcer syndrome; the pain or epigastric distress may 
or may not be relieved by food or an ulcer regimen 
Phere may be right-upper-quadrant rather than epi 
gastric pain. Occasionally, the pain may be crampy, 
and the symptoms may be aggravated after eating, 
possibly as a result of a mechanical irritation caused 
when food passes through the duodenum 

‘The commonest tumor of the duodenum ts the 
ade nomatous polyp ‘| he ordinary mis osal adenomas 
and the Brunner-gland adenomas together make up 
about 43 per cent of all these duodenal masses. ‘The 
adenomatous polyp may be discovered at any age 
from infancy to old age. It may be sessile or pedun- 
culated. and its surface may be lobulated, smooth or 
wrinkled. Usually, it is single, but it may be multiple, 
and it may be associated with gastric polyps. When 
one sees a polyp in the duodenal bulb or even farther 
down in the duodenum, one should always be aware 
of the possibility of a prolapsed gastric polyp. ‘The 
proclivity to malignant degeneration of these polyps 
has not been as well established as it has been for 


gastric polyps. I encountered only | case report of 
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an adenocarcinoma that was said to have arisen in an 
adenomatous polyp of the duodenum.” Radiological- 
ly, these polyps have no distinguishing characteristics 
except that they appear to protrude into the lumen 
and to arise from either the mucosa or the submucosa 

srunner’s glands are submucosal glands in the duo- 
denum that secrete an alkaline, eeg-white-like fluid 
They form a continuous layer in the duodenal bulb 
and down toward the ampulla of Vater, but beyond 
the ampulla they become sparse and smaller and 
finally disappear completely at about the duodeno- 
jejunal junction. ‘They are exceptionally well be- 
haved glands; Robertson® indicates that they have a 
limited range of pathologic expression. However, 
solitary adenomas may arise from them; these present 
as a polypoid mass without any distinguishing radio 
logic features and would probably resemble — the 
mucosal adenomas. Occasionally, the glands undergo 
hypertrophy, which may be diffuse or scattered 
Spotty hypertrophy of the glands, when present, gives 
a radiologic pattern that we often describe as “cobble- 
stone” in the first portion and proximal second por- 
tion of the duodenum. Cystic dilatation of these 
vlands has also been described and vives an identical 
appearance. Multiple polyps of the mucosa also 
occur and produce a similar radiologic appearance 
The lesion we are considering. ol CoOuUTSe, does not 
resemble that pattern at all 

The mesenchymal tumors leiomyoma, neuro 
fibroma, fibroma and so forth form the great bulk 
of what the radiologists like to call intramural extra 
mucosal tumors; that is, they arise within the wall of 
the viscus in the layers deep to the mucosa, ‘The 
appearance may be quite characteristic’; they are 
usually sharply defined in the face-on view; they 
affect only a part of the circumference of the wall 
they do not form a napkin-ring constriction as the 
carcinomas are apt to do; in profile view they typically 
present as an abrupt, hemispherical projection into 
the lumen, but without the overhanging margin form- 
ing an acute angle with the adjacent wall such as we 
usually see with a polyp. A lesion arising in the sub 
mucosa may produce either this appearance or the 
appearance of the typle al mucosal polyp. Since the 
growth producing this bulge is beneath the mucosa, 
it tends to stretch the mucosa out over it, wiving the 
bulge a smooth contour, About half these intramural 
extramucosal tumors ulcerate The incidence of 
ulceration is somewhat higher with malignant than 
with benign types. Often, the ulceration takes the 
form of a small punched-out crater at the apex of the 
tumor and gives a characteristic radiolog1 appeal 
ance, When the malignant kind uleerate extensively, 
it may be difficult to distinguish them from caret 
noma. ‘These lesions are commoner in the stomach 
than in the duodenum 

When we look at the first spot films, we see a fairly 
good imitation of an intramural extramucosal tumor 
The white spot superimposed on the filling defect in 


the bulb is a good representation of a small ulcer in 


¢ 
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the apex. On the large films, however, we see a 
sumilar-appearing round fleck of barium slightly away 
from the bulb. Therefore, ] this 
spot of barium just happened to be superimposed on 


I think it represents a 


duodenal believe 
the lesion in the spot films 
small amount of barium left behind in the colon from 
the previous barium enema and shall consider it an 
artifact 

Unfortunately, all the cases of so-called spindle- 
cell tumors do not present the classic appearance of 
an intramural extramucosal lesion. ‘They may arise 
in the submucosa and protrude far into the lumen to 
simulate the appearance of a mucosal polyp 

Lipomas originate in the submucosa, but they 
almost routinely become pedunculated and mimic a 
mucosal polyp. Theoretically, one might be able to 
make a diagnosis of lipoma, if the lesion was of rea- 
sonable size, by detecting that it was somewhat more 
radiolucent than surrounding tissue with the radio- 
density of water, but I do not know that decreased 
radiodensity has been demonstrated in vivo in a lesion 
AS small as one ol these polyps 

The cystic tumors of the duodenum are almost en- 
tirely enteric cysts or duplications. They are almost 
invariably discovered in the first two decades of life 
Since these commonly arise deep within the wall of 
the viscus or are firmly attached to its exterior, they 
have the typical appearance of an intramural extra- 
mucosal tumor, I do not think that they would be 
likely to cause a picture like this. Occasionally, they 
have calcification in their might be 
diagnosed on that basis. I shall rule them out on the 


basis of the patient's age and the rather small size of 


may wall and 


the lesion 


Carcinoid in the submucosa of the duo- 


denum, as well as elsewhere in the gastrointestinal 


conecivably give the appearance 


tract, and could 
either of a mucosal polyp or of an intramural extra- 
In the literature only about 15 in the 
duodenum are described. None, as far as I know, 


have been called malignant, but since the total num- 


mucosal tumor 


ber is low, we cannot be dogmatic about their lack of 
malignant potentiality in the duodenum 

Finally, | should like to discuss aberrant pancreas, 
which I think is the 
Aberrant a common occurrence if 
one searches very carefully for small nodules. Feld- 
searched a great number of duo- 


most interesting of these lesions 


pancreas quite 


man and Weinberg 
denums routinely at autopsy and found a 14 per cent 


incidence of aberrant pancreatic nodules. The vast 


majority were under | cm. in diameter, and most 


in diameter, so that they would 
Aberrant 


were less than 0.5 em 


radiologically. 


usually not he detectable 


pancreas occurs in the stomach in about 25 per cent 


of cases, in the duodenum in about 30 per cent, in 
the jejunum in about 20 per cent and in other loca- 
tions Seven per them are 
found in Meckel’'s diverticula. Other 
they have been found are in the gall bladder, bile 


less commonly cent of 


sites in which 
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ducts, omentum, mesentery and even the spleen. I 
believe that the nodules that are discovered radio- 
logically are more commonly in the stomach than in 
the duodenum. 

In many cases aberrant pancreatic tissue appar- 
ently causes no symptoms at all; in others it is difficult 
to decide whether the symptoms are due to aberrant 
pancreas or not. Barbosa et al.,° in 1936, reviewed 
82 cases from the Mayo Clinic that had been encoun- 
tered at operations and expressed the opinion that 60 
per cent of these were the chief or a contributing 
cause of symptoms. Branch and Gross’ described 24 
cases, in 4 of which the ectopic pancreas was the site 
of a pathologic process. In 2 there were duodenal 
ulcers with hemorrhage, in 1 there was a pyloric ulce1 
(the ulceration in these cases having occurred in the 
tissues overlying aberrant pancreatic tissue), and in 
| there was a nodule in the pylorus that caused ob- 
struction. In the small intestine nodules in several 
cases have caused intussusception 

The aberrant pancreatic tissue can be involved by 
any process that involves the normal pancreas: acute 
pancreatitis, carcinoma, islet-cell adenoma and_ so 
forth. The great majority of the aberrant nodules, 
however, are uninvolved by any pathologic process 
and either do not cause symptoms or cause them 
merely because of the presence of the mass. 

About half the aberrant pancreatic nodules in the 
vastrointestinal tract are in the submucosa; the othe: 
half are within the and beneath the 
serosa. ‘They rarely become pedunculated and usually 


muscularis 
present as an intramural extramucosal tumor or a 
sessile polyp. The overlying mucosa is usually intact; 
ulceration is unusual. They may show a small de- 
pression near the apex, which radiologically may 
closely mimic the punched-out ulcer of the spindle- 
cell tumors. However, almost always this is merely a 
localized depression or retracted area, not an ulcera- 
‘Therefore, if 1 saw a lesion showing the charac- 
tumor and 


teristics of an intramural extramucosal 
having a persistent fleck of barium near its apex, and 
repeated tests revealed no blood in the stools, I should 
lean toward a diagnosis of aberrant pancreas. If 
there were blood in the stools, the chances would be 
very greatly in favor of a spindle-cell tumor. 
Occasionally, a small duct emptying into the lumen 
of the involved viscus has been described grossly on 
the pathological specimen of the aberrant pancreas. 
This was mentioned in a few of Branch and Gross’s 
2+ cases. Kjellman®”’ has described 6 cases in which 
he believes that the ducts were visualized radiograph- 
ically when the barium entered them. Most of his 
convincing. In 4 of his cases the 
aberrant was in the duodenal bulb. Unfor- 
tunately, only | of his cases was confirmed patho- 
logically, but he did have follow-up gastrointestinal 


illustrations are 
nodule 


studies several years apart in other cases that re- 
vealed no great change in the appearance of the 


lesions, the ducts being visualized on both occasions. 
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It is problematical whether the stellate shadow 
represented ducts within the lesion or wrinkles on the 
outer surface, but it was constant, so that I think it 
was a part of the lesion rather than on the opposite 
wall of the duodenal bulb. To decide whether those 
were ducts or not, we should like to see a profile view. 
A duct system opening into a lumen would present a 
more distinctive pattern in that view. 

To arrive at a single diagnosis in the case under 
discussion, I shall have to make a number of assump- 
tions: that the mass in the bulb was responsible for 
most or all of the symptoms and had therefore been 
present for at least twenty-two years; secondly, that, 
from its radiologic appearance, it arose in the mucosa 
or the submucosa; and, thirdly, that the stellate 
shadows were caused either by wrinkles on the sur- 
face or by ducts within the lesion. These assumptions 
would make the spindle-cell tumors rather unlikely 
since the overlying mucosa should be smooth and in 
the majority of cases the tumors lie deeper within the 
wall than this seemed to lie. The duration would fit 
a lesion such as aberrant pancreas, which is pre- 
sumably present at birth and grows very slowly if at 
all. I do not believe, however, that the long duration 
entirely rules out an adenomatous polyp or a spindle- 
cell tumor, because they have been described as show- 
ing no change in size over a period of several years. 
The final and most convincing reason I have for 
thinking that this was an aberrant pancreas is that a 
smal] benign polyp would be a rather humdrum lesion 
to present at one of these sessions! I believe that this 
was an aberrant pancreatic nodule with a duct sys- 
tem visualized by barium, but I shall not be surprised 
if it turns out to have been an ordinary polyp. 

Dr. Benjamin CastLeMAN: Dr. Ellis, you took 
care of this patient. Do you have any comment? 

Dr. Dante S. I have no clear conception 
about why the patient had pain all these years if he 
did not have an ulcerating lesion. I wonder if Dr. 
Tomchik has any explanation of pain on the basis of 
an aberrant pancreas? 

Dr. Tomcuix: The lesion, although it was not 
actually pedunculated, probably moved around some- 
what, exerting traction on the wall, and possibly 
caused pain in that way. 

Dr. Exvtis: I thought that the patient had an 
ulcerating lesion and that the surgical treatment 
should be that for an ulcer, at the same time that the 
tumor was removed. 

A Puysician: Was there any blood in the stool? 

Dr. K. Bartiettr: No. 

When we explored the duodenum there was a ses- 
sile polypoid lesion attached to the anterior inferior 
wall just beyond the pylorus. It was quite soft but was 
easily felt. There was no scarring of the duodenum. 
We could not confirm the fact that a duodenal ulcer 
had been present in addition to the other lesion. 
However, because of the long story suggestive of ulcer, 
it seemed wise to do a procedure that would protect 
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the patient from future ulceration so we did the usual 
type of subtotal resection of the stomach, including a 
portion of the duodenum to a point beyond the 
polypoid lesion. Our preoperative diagnosis was polyp 
of the duodenum. 


CurmicaL Diacnosis 


Polyp of duodenum. 


Dr. Freperick S. Diacnosis 
Aberrant pancreas of duodenum. 


ANATOMICAL DIAGNOSIS 


Aberrant pancreas of duodenum. 


Discussion 


Dr. CastLeMaN: The pyloric polypoid mass was 
about 1.7 cm. in its greatest diameter; it was sub- 
mucosal, and the mucosa over it moved freely. We 
were unable to find any ulceration over the lesion or 
anywhere else in the stomach. The duodenum and 
mucosa over the lesion were normal. It was aberrant 
pancreas in which were pancreatic ducts and acinar 
tissue in among the muscle tissue. 

I do not know how to account for the symptoms. 
Has the patient been free of symptoms since the resec- 
tion? 

Dr. Yes. 

Dr. CastLemMan: Perhaps, as Dr. Tomchik sug- 
gested, the lesion was so freely movable that it pro- 
lapsed on occasions, with pain as a result. 

Dr. BartLtett: ‘These lesions are said to imitate 
the pattern of ulcer symptoms, but I do not know any 
satisfactory explanation for that. 

Dr. Evtis: As I looked at the specimen when it 
was removed, I should not have thought it was mobile 
enough to prolapse. This patient had an intermittent 
history that was perfectly consistent with the history 
of peptic ulcer. 

Dr. CASTLEMAN: 
operation ? 

Dr. Bartiettr: I think that it is nearly two months. 
So far the symptoms have not recurred. 


How long has it been since 
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A SLIDING SCALE FOR SOCIAL SECURITY 


SociaL security, so-called, for the professional man 
and especially for the physician represents an eco- 
nomic dilemma. Not only does the doctor usually 
retire relatively late in life, if at all, thus having a 
diminished number of years in which to reap the 
henefits of participation, but he has no employer to 
share his payments into the pool. The physician con- 
sequently believes, not unjustly, that were he to be 
forced into participation in the plan he would be 
doubly taxed and meagerly rewarded. 

Senator Paul Douglas, of Illinois, early this year 
introduced an element of flexibility into the rigid 
social-security structure by proposing amendments to 
the new social-security bill that would allow par- 
ticipants to start collecting benefits as early as age 
sixty, at a lowered rate, or to delay accepting them 
to as late as age seventy-two, when the annual returns 
would be higher than at par. According to the Doug- 
las plan the participant retiring at age sixty would 
receive 80 per cent of the standard benefits, 4 per 
cent being added for each year of continued employ- 
ment. At age sixty-five 100 per cent of standard 
would be reached, after which benefits would begin 
to increase to age seventy-two and beyond, when the 
payments would be 128 per cent of parity. 

Such a modification would seem to make partici- 
pation more tolerable for the self-employed physician 
who does not wish to retire at sixty-five or cannot 
afford that luxury; however, the plans evolved by 
Dr. Harold Swanberg, editor of the Mississippi Valley 
Medical Journal and secretary of the American Medi- 
cal Writers’ Association, as published in the May, 
1956, issue of that journal, more than doubles the in- 
ducement to participate by providing an almost 
lavish incentive to remain at work. 

According to the Swanberg plans 8 per cent would 
be subtracted from the benefits for each year of re- 
tirement below the age of sixty-five, beginning at age 
sixty, and either 8 or 12 per cent would be added 
for each year of work beyond the somewhat arbitrary 
but widely accepted standard age of sixty-five for 
retirement. Thus, according to the 8 and 12 per cent 
plan, those retiring at sixty would receive 60 per cent 
of the standard benefits per annum, whereas those 
continuing to cultivate the vineyard until the Biblical 
threescore years and ten (plus two) had been reached 
would be rewarded for their prolonged industry by 
then receiving 156 per cent of the normal benefits. 

Under both the Swanberg and Douglas plans, as at 
present, the participant who had attained these ripe 
years could continue at full earning capacity, or 
resume it, freed from jeopardy. The destinies that 
shape men’s ends would have given up their efforts 
to force him into retirement in order that he might 
collect his benefits, and would allow him to continue 
happily in full employment to the end of time, eating 
his cake as well as having it, or vice versa. 
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Social security having arrived, it is said, not soon 
to depart, the doctor might as well share in its bene- 
fits, but on terms adapted to his particular economic 
situation. 


“VANITY AND VEXATION” 


ProBaBLy most physicians who began the practice 
of medicine a generation or more ago are still sure 
that it is best practiced by individuals. However, the 
conditions of practice change, problems arise that 
were unknown thirty or forty years ago, and scientific, 
social and economic principles then valid are no 
longer clearly applicable or completely adequate. 

In Massachusetts a further handicap exists because 
there is no legal definition of what constitutes the 
practice of medicine. Chapter 176C of the General 
Laws of the Commonwealth (Acts of 1941, Chapter 
334) provides that a medical-service corporation is 
exempt from the provisions of Chapter 112 (relating 
to the practice of medicine), and specifically states 
that such corporations shall not be deemed to be prac- 
ticing medicine. Yet they may hire physicians to 
practice in their behalf. (It is hard to see how a cor- 
poration could practice medicine in any other way 
than by hiring physicians.) 

For many years the charitable Boston Dispensary 
hired physicians to visit the sick poor. No financial 
profit was involved, since the only money received by 
the Dispensary was from its philanthropic supporters, 
and the patients were unable to contribute anything. 

But when a new day dawned and the sick poor, 
if willing to “go on relief,” were provided with medi- 
cal care paid for out of tax monies, neither the Dis- 
pensary and other incorporated hospitals nor many 
private physicians were sufficiently independent finan- 
cially to turn down fees offered in behalf of welfare 
patients. 

The questions have been raised repeatedly whether 
it is proper for such a hospital or physician to charge 
fees comparable to those received in private practice, 
and whether a corporation that hires physicians 
should accept fees and pay salaries to the physicians, 
retaining for its own benefit the excess received from 
patients above the salaries paid. 

The problem is complicated by the questions 
whether a hospital is practicing medicine if it charges 
patients for x-ray studies, anesthesia or psychiatric 
examinations, and pays the physician who is actually 
responsible for the work less than the fee collected, 
and whether insurance companies or medical-service 
organizations like Blue Shield should make payments 
to a hospital that employs resident physicians, or 
should be required to pay resident physicians directly 
for services rendered to their subscribers. 

These and many other questions have vexed the 
profession for a number of years. Relief is to be 
sought first by efforts to ensure that the laws, while 
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protecting the individual who practices independently, 
are flexible enough to permit large teaching hospitals 
and service organizations to function adequately; 
secondly, by continued study of these matters by 
medical societies and individual physicians; and 
thirdly, by mutual agreement between organizations 
representing the physician and those representing cor- 
porations that engage in medical practice. All, of 
course, should be consistent with accepted principles 
of medical ethics. 

One may still occasionally be reminded of the lines 
of George Crabbe, penned some hundred and fifty 
years ago and probably little known in these more 
realistic days: 


Oh, rather give me commentators plain, 

Who with no deep researches vex the brain; 
Who from the dark and doubtful love to run, 
And hold their glimmering tapers to the sun. 


MY SISTER’S KEEPER 

THere is never a time when friendship is not 
among the most valued contributions that life has to 
offer, and never, in a perennially confused society, 
has the co-operative understanding that friendship 
engenders been more necessary than in the restless 
present. The grim results of its absence have been 
repeatedly demonstrated on a major scale, and its in- 
fluence on the life of the individual is a matter of 
common experience, 

Social agencies, with their organized efforts, can 
hardly duplicate the spontaneous relations that arise 
between individuals, but certain ones, in their way, 
can be responsible for excellent substitutions that 
might not otherwise be obtainable. Six years ago the 
Big Sister Association of Greater Boston was estab- 
lished by a few discerning women of Boston and 
Cambridge for the one purpose of bringing the pro- 
tective influence of friendship to girls in special need. 
The belief was that it is simpler to prevent at their 
beginning than to try and solve later the various 
problems that life sometimes presents to these young 
women. The Association was incorporated in the fol- 
lowing year and, under the active presidency of Mrs. 
Frank H. Pardee, has been continually expanding its 
program. 

Big sisters, in the meaning of their Association, 
are women interested in the welfare of girls from all 
economic and social stratums, regardless of race or 
creed, “who need understanding friendship, counsel 
and skillful guidance, for the purpose of preventing 
delinquency” and the fostering of such growth in the 
individual as will sustain her in the future. The rela- 
tion consists of a friendly and protective bond between 
a mature and well adjusted adult and a girl in need 
of such adjustment. 

Little sisters are referred to the Association by 
clinics, schools, settlement houses and individuals; 
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play, might be paraphrased: “Everywoman, I will 
be thy guide, in thy most need to go by thy side.” 


JEWISH MEMORIAL HOSPITAL BULLETIN 


Wirn the publication of Number 1, Volume 1, of 
the Jewish Memorial Hospital Bulletin in October, 
1955, the fiftieth anniversary of the establishment of 
the hospital itself was also celebrated. The fact that 
the present acknowledgment of the first appearance 
of a very young periodical and of the semicentennial 
celebration of a not-so-young institution is made some 
little time after the appearance of the second issue 
of the semiannual bulletin is neither here nor there 
The world is too much with us and always has been. 

The important point is that for over six months 
the determination to compose a greeting to the Jewish 
Memorial Hospital Bulletin and a felicitation to the 
Hospital itself has not weakened or been forgotten 
but has strengthened with each parting month, This 
greeting to the Bulletin and to the hospital of its 
origin is the result, therefore, of no idle impulse but 
is a deliberate, seemly, sincere and long-contemplated 
tribute, which did not need the reminder that the re- 
ceipt of the April issue brought, although that, too, 
had its activating influence. 

The contents of the two bulletins so far published 
consist of the reports of investigations and observa- 
tions made in the hospital wards and laboratories and 
are of the high grade that might be expected. The 
clinicopathological conferences are ably presented by 
Dr. Alfred Schwarz, who is also to be congratulated 
for his literary workmanship as editor-in-chief of the 
Bulletin. 


With this number, the fifty-fifth volume of the 
Journal begins. It is our constant endeavor to 
improve, so far as in us lies, the character of this 
long-established periodical. We can, with truth, 
announce it to be in a flourishing condition, and 
there is much to encourage us with regard to its 


future prospects. 
Boston M. & S. J. August 7, 1856 
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big sisters are enlisted by going out into the fields and 
vineyards and finding those who have compassion, 
an abundance of friendliness and a desire to be of 
service. As the offer of Knowledge, in the mystery 
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MASSACHUSETTS 
MEDICAL SOCIETY 


COMMITTEE ON INDUSTRIAL HEALTH* 


BENZENE Hazarps 


Many persons are unaware that benzene, a color- 
less, volatile liquid, still extensively used as a cleaner, 
solvent and thinner, and found in many paint and 
varnish removers and in certain rubber cements, is 
a highly toxic chemical, being the most toxic of all 
the known solvents. Sometimes preferred because it 
is relatively inexpensive as well as being effective 
for these purposes, it can be quickly absorbed into 
the system of the user, both by the skin and by inhala- 
tion. It then depresses the bone marrow, where blood 
cells are formed, leading to fatal aplastic anemia. 
Continued exposure to small amounts can lead to 
chronic anemia and also to chronic liver damage. 

Benzene (not to be confused with benzine, which 
denotes gasoline or kerosene) is still employed com- 
mercially, in addition to the uses mentioned above, 
as a thinner in natural and artificial rubber and in 
artificial-leather dopes, and also as a beginning chemi- 
cal in many industries. 

Although the dangers of use of benzene have been 
recognized by federal and local governmental agen- 
cies, and a special law in Massachusetts requires that 
all receptacles containing this chemical must be 
labeled in a unique manner, there are a good many 
states where one can purchase paint removers that 
have not been carefully labeled, with the result that 
present-day exposure to benzene is more frequent than 
might be expected, 

Failure on the part of the unsuspecting patient to 
mention his exposures to such toxic chemicals, as 
well as failure on the part of the physician to inquire 
about the possibility of such exposures, has caused 
the death of the patient in many cases. 


Grorce F. Morris, M.D. 


*George F. Wilkins, M.D., chairman; Henry C. Marble, M.D.; Karl 
T. Benedict, M.D.; Harriet L. Hardy, M.D.; George E. Morris, M.D.; 
Albert O. Seeler, M.D.; and Jermyn F. McCahan, M.D. 


MASSACHUSETTS DEPARTMENT 
OF PUBLIC HEALTH 


COMMUNICABLE DISEASES IN 
MASSACHUSETTS FOR JUNE, 1956 


RESUME 
Disease June June Seven-Year 
1956 1955 Mepian 
Chancroid 4 
Chicken pox 1737 1870 1410 
Brucellosis I 2 2 


Ah 
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Diphtheria 

Dog bite 

Dysentery, bacillary 1 5 
Encephalitis, infectious 0 2 4 
German measles 1189 397 
Gonorrhea 149 171 177 
Granuloma inguinale 0 0 0 
Hepatitis, infectious 31 74 13 
Lymphogranuloma venereum 2 I 1 
Malaria 0 0 1 
Measles .... 412 1706 2556 
Meningitis, meningococcal 2 4 6 
Meningitis, Pfeiffer bacillus q 1 4 
Meningitis, pneumococcal 0 0 3 
Meningitis, staphylococcal 0 0 0 
Meningitis, streptococcal 0 0 0 
Meningitis, undetermined 4 4 
Mumps 473 851 1004 
Poliomyelitis 8 
Salmonellosis 35 9 
Scarlet fever .. 475 692 364 
Syphilis 175 150 144 
Trichinosis 0 2 2 
Tuberculosis, pulmonary 186 146 179 
Tuberculosis, other forms 4 il 7 
9 


fever 2 ! 
hooping cough 44 116 141 


CoMMFENT 


Diseases below the seven-year median were diphtheria, 
bacillary dysentery, measles, mumps, poliomyelitis and 
whooping cough. 

No cases of diphtheria were reported during the month of 
June. The cotal, number of cases of this disease reported 
during the six months beginning January 1 was only 6 —a 
record low for this period. 

Only 1 case of bacillary dysentery was reported during the 
month of June. The total for the six-month period is 6 - 
the lowest figure for this period since 1933. 

Only 44 cases of whooping cough were reported during 
the month of June. This is less than half of the previous low 
for this month. 

Diseases above the seven-year median were chicken pox, 
German measles, infectious hepatitis, salmonellosis and 
scarlet fever. 

Salmonellosis continues at a high level. Sporadic cases are 
the rule and are reported with equal frequency from all parts 
of the State. 


Geoorapuic DistripuTION oF CertAIN Diseases 


The following diseases were reported from the communi- 
ties named: 

Brucellosis: Framingham, 1. 

Diphtheria: Newton, 1. 

Dysentery, bacillary: Everett, 1. 

Hepatitis, infectious: Amherst, 1; Attleboro, |; Boston, 6; 
Brockton, 1; Cambridge, 1; Chelsea Naval Hospital, 2; East 
Longmeadow, 1; Fall River, 1; Fitchburg, 1; Framingham, 
1; Holyoke, 2; Ludlow, 1; Needham, 2; Newton, |; Seekonk, 
1; Somerville, 1; Waltham, 1; Wellesley, 2; Wilbraham, 1; 
West Bridgewater, 1; West Springfield, 1; Westwood, 1; 
total, 31. 

Meningitis, meningococcal: Tyngsborough, |; Wilbraham, 
1; total, 2. 

Meningitis, Pfeiffer bacillus: Fall River, 1; Huntington, |; 
New Bedford, 1; Springfield, 1; total, 4. 

Meningitis, Escherichia coli: Belchertown, | 

Meningitis, mumps: Cambridge, 1; Framingham, | ; Marl- 
boro, 1; Watertown, 1; total, 4 

Meningitis, undetermined: Belmont, 1; Haverhill, 1; 
South Hadley, 1; West Springfield, 1; total, 4 

Meningococcemia: Belchertown, 1; Lowell, 1; total, 2 

Poliomyelitis: Framingham, 3. 

Psittacosis: West Bridgewater, | 

Rocky Mountain spotted fever: Waltham, | 

Salmonellosis: Boston, 5; Cambridge, 1; Chicopee, 1; 
Framingham, 2; Holyoke, 1; Lawrence, 1; Lexington, 1; 
Lowell, 4; Melrose, 2; Natick, 1; Needham, 2; Newton, 3; 
North Adams, 1; North Reading, 1; Northampton, 1; Pea- 
body, 1; Quincy, 1; Springfield, 7; Swampscott, 1; Water- 
town, 3; Wellesley, 1; Wenham, 1; West Boylston, 1; West 
Bridgewater, 1; Weymouth, 1; Worcester, 1; total, 46. 
Typhoid fever: North Adams, 1; Southbridge, 1; total, 2. 
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CORRESPONDENCE 
CALIFORNIA CONTROVERTS 


To the Editor: We should like to call attention to several 
errors in the article entitled *A Statistical Appraisal of the 
Protein-Bound Iodine as a Test of Thyroid Function,” by 
M. E. Dailey and J. R. Skahen, which appeared in the 
May 10 issue of the Journal. This article states, among 
other things, that there was no significant difference in 
PBI between hypothyroid and euthyroid patients, but this 
conclusion is not supported by the data cited, probably 
because of errors in computation, formulation and statistical 
reasoning. 

Regarding errors of computation, we note the following 
discrepancy. In the euthyroid control group (1) there are 
250 women and 63 men, the means and standard deviations 
for these two groups being shown in Figure | as 6,19+1.09 
and 6.16+0.92, respectively. In Figure 2 the euthyroid 
control group is shown to have 313 cases, in agreement with 
the data of Figure 1, but here the mean is given as 6.16 
and the standard deviation as 1.49. It is a simple matter 
to recalculate from the male and female groups of Figure 1 
what the values should be in Figure 2; these come out as 
6.18% 1.06, The data shown in Figures | and 2 are there- 
fore incompatible, most probably because of computational 
error, Although the magnitude of the errors here noted 
would probably not greatly affect conclusions drawn from 
the data, such errors do not encourage confidence in a work 
intended to be a statistical appraisal. 

The authors appear, however, to have made much more 
drastic errors in their calculation of t and p values, upon 
which they rest their conclusions. The standard deviations 
cited above are clearly the measurement of variation of 
individuals composing the samples, since the mean plus and 
minus | 6 includes about two thirds of the cases, The 
simplest and most widely used test of the significance of the 
difference between two means and this test is entirely 
applicable here — is to find 

t= V VE VK 
where x, and &, are the two means and V&, and V&, are 
the variances of the means, The variance of the mean, of 
course, is found by dividing the variance (o’) of the indi- 
viduals composing the sample by the number of individuals 
Using the statistics presented in Figure 2 for the euthyroid 
group, we have found the variance of the mean to be 
0.00709. Similarly, the variance of the mean of the clinically 
hypothyroid group is 0.01921. The standard error of the 
difference between the means of these two samples is there- 


for 


V0.00709 +0.01921 , 

or 0.162. The means of the two groups (as given in Figure 
2) are 6.16 for the euthyroid and 3.58 for the hypothyroid 
group. The difference between means is 2.58, and _ this 
divided by 0.162 yields a t value of 15.9, which is indeed 
enormous. The p value corresponding to this is infinitesimal 
as may be judged from the fact that a t of about 2 carries 
a p value of 0.05, whereas a t of only 3.3 carries a p value 
of 0.001. Only use of the wrong formula can account for 
the statement in the article that this difference in means 
carries a t of 1.11 (rather than 15.9) and is therefore not 
significant, It appears that, among other things, the authors 
may have failed to recognize the difference between the 
standard deviation of individuals and the standard deviation 
of the mean. In any event, the data published demonstrate 
beyond doubt that the PBI is low in hypothyroid patients 
and the authors have erroneously and misleadingly con- 
cluded that that is not so. 

One further misleading statement appears concerning 
Figure 2. This deals with the extent of “overlap” between 
the euthyroid and hypothyroid values, It is stated that “The 
levels in the top 25 per cent of the hypothyroid group 
were equal to those in the lowest 25 per cent of the euthyroid 
group.” Here, the authors missed an opportunity to point 
out that the normal sigmoid curve theoretically does not 
reach either 0 or 100 per cent but merely becomes asymp- 
totic with these limits. In an abstruse way, therefore, the 
hypothyroid curve reaches out through a series of infinitesi- 
mal probabilities to cover the entire euthyroid range, and 
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vice versa, so that the overlap could be said to be 100 per 
cent of each curve over the other, The analysis made by 
the authors is as meaningless as this proffered caricature 
The point of real importance is this: careful inspection of 
the two curves discloses that the point of equivalence is 
about 6 per cent that is, one finds that there are about 
6 per cent of the hypothyroid persons with PBI greater than 
about 4.2 gamma while a similar percentage of euthyroid 
patients had a PBI of less than 4.2 gamma. Stated another 
way, this means that 94 per cent of the hypothyroids had 
PBI levels lower than those found in 94 per cent of the 
euthyroid cases. The clinical value of a test that makes such 
a massive distinction must be perfectly apparent, but this 
is directly opposite to the view expressed in the article, in 
which the authors conclude that it “is of little value in the 
diagnosis of hypothyroidism.” 

It is to be regretted that publication of such an article 
the conclusions of which are erroneously derived, should 
bear weight against a test of proved clinical value. Aside 
from the completely fallacious conclusions reached, perhaps 
a greater tragedy lies in the fact that it is through just 
such incidents that the value of statistics has become suspect 
by many members of the medical profession 


Ricnarp J. Henry, M.D 

Assistant Clinical Professor of Medicine 
Srarr, M.D 

Professor of Medicine 


Freperick J. Moore, M.D. 
Professor of Experimental Medicine 


School of Medicine, University of Southern California 
Los Angeles 


This letter was submitted to Drs, Dailey and Skahen, who 
offer the following reply: 


To the Editor: Regarding the letter of Drs, Henry, Starr 
and Moore we wish to make the following brief comment 

In reviewing the data in the light of the letter from 
Dr, Starr et al., it is found that an error was indeed made 
in computing the variance of the means between the hypo- 
thyroid and the euthyroid groups. There is a difference 
between these two groups, and the difference is of unques- 
tionable statistical significance 

The question of its practical significance is answered in 
part by the writers of the letter that is, one can choose 
a cut-off value near 4 gamma per 100 ml such that 
about 6 per cent of the euthyroid patients fall below it and 
about 6 per cent of the hypothyroid patients fall above it 
the test has rather good discriminatory power in this regard 

Another aspect of practical import that was raised in the 
original paper is that values as low as 4 gamma per 100 
ml. ordinarily are associated with clinically obvious hypo- 
thyroidism, in which case little information is added by the 
PBI value. 
M.D 
M.D 


Morais E, 
J. Ricwarp SKAuen 
San Jose, California 


UNQUOTE 

To the Editor: Many laymen are understandably con- 
fused and amazed by some of the public statements of 
various physicians about President Eisenhower. Is it not 
time for us in the profession to admit freely that the informa- 
tion President's illness has often 
been incomplete and misleading? 

The statements that disturb our lay friends and should 
range all the way from Dr. White's 
remark that the President “should be able to carry on an 
active life for another five to ten years,” this without qualifi- 
cation except for the phrase “fully aware of the hazards and 
uncertainties that lie ahead,” and his subsequent pronounce- 
ment that the President was a completely normal person be- 
fore his heart attack, through the recent depositions from 
the Walter Reed Hospital that the President is “better than 
ever” since his operation, to the astonishing remark credited 
by at least two newspaper columnists to Dr. David Allman 
president-elect of the American Medical Association, that 
“when Mr. Eisenhower recovers he will be in better physical 
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distress us even more 
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condition than any of his opponents, Republican or Demo- 
crat, have been at any time in their lives.” 

It is conceivable, though unlikely, that some of these physi- 
cians have been misquoted by the press. If so, it is not only 
their privilege but their duty to correct publicly any such 
misquotation 

It is, of course, absurd for any doctor to say that he can 
give no opinion “because he has not seen the case.” Assum- 
ing that we are correctly informed and that the President 
has had a coronary occlusion and now has regional ileitis 
sufficiently active to cause obstruction, it is inconceivable 
that any individual case could present physical findings or 
other evidence that would justify any such rosy predictions 
as have emanated from Washington. A large body of litera- 
ture indicates that prognosis in both conditions must be 
most cautious and uncertain. 

One wonders if members of the medical profession have 
on any other occasion dished out such a combination of mis- 
information and silly remarks. Is it too much to expect 
some judicious balance, at least an approach to scientific 
objectivity, from our colleagues in their public statements, 
especially when they are dealing with a situation loaded 
with so much importance to the country and the world? 
Are we to leave it to newspapers like the Milwaukee Journal 
and columnists like Doris Fleeson and James Reston to point 
to the degrading effect on our profession of such public 
utterances? 


Puitie M. LeCompre, M.D. 
Newton Center, Massachusetts 


BOOK REVIEWS 


Pathology Seminars. By Lauren V. Ackerman, M.D.; Ar- 
thur C, Allen, M.D.; J. E. Ash, M.D.; Arthur Purdy Stout, 
M.D.; and Rupert A. Willis, M.D. Edited by Robert S. 
Haukohl, M.S., M.D., and W. A. D. Anderson, M.D. 4°. 
cloth, 195 pp., with 131 illustrations. St. Louis: The C. V. 
Mosby Company, 1955. $10.00. 

A “slide seminar” has become a popular educational 
exercise for conferences of pathologists. These usually consist 
of a discussion, led by a guest pathologist, of a group of 
diagnostic problem cases on which appropriate clinical data 
and microscopical slides have been previously distributed to 
all participants, This is a small book containing the edited 
transcription of five such seminars, including comments and 
questions, with the listed authors acting as the individual 
discussers 

The discussers are well known pathologists and ac- 
knowledged authorities in special fields, and many of the 
cases have been selected on the basis of their relation to the 
discusser’s particular interests. As is usual with such sem- 
inars, the majority deal with tumors, and four of the five 
in this volume are made up of such cases. A total of 51 
cases of tumor are individually discussed in the book, and 
many of these are of the unusual or rare variety. 

The seminars conducted by Drs. Ackerman, Stout and 
Willis cover a wide range of interesting neoplasms, fre- 
quently of a controversial nature. The seminar by Dr. Ash 
is devoted to a group of tumors of the nose and throat, 
which he selected to represent clinical entities rather than 
problems in diagnosis, Dr. Allen contributes a section, en- 
titled “An Introduction to the Pathology of the Skin,” that 
departs from the presentation of specific clinical cases and 
emphasizes classification and illustration of many derma- 
toses 

One attraction of the seminar technic is its adaptation to 
informal expressions of opinion as stimulated by open-forum 
discussions of problem case material. An inherent draw- 
back to publishing the transactions of such exercises is the 
reader's dependence on photomicrographs (which are of 
wood quality) for his diagnostic impression of selected dif- 
ficult cases, whereas the discussion text was originally di- 
rected to an audience that had had opportunity to study the 
microscopical slides individually. However, many personal 
views and sidelights of the discussers scattered through the 
book are interesting from both factual and philosophic 
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standpoints, making for pleasant and informative reading. 
Owing to its specialized contents this type of book has an 
appeal principally to pathologists and in particular to sur- 
gical pathologists. The clinical data accompanying the 
cases are in brief abstract form; x-ray films are not included. 


Austin L. Vickery, M.D. 


Antimicrobial Therapy in Medical Practice. By Harrison F. 
Flippin, M.D.; and George M. Eisenberg, D.Sc. 8°, cloth, 
284 pp., with 11 tables. Philadelphia: F. A. Davis Com- 
pany, 1955. $5.00. 

This is a timely volume by authors with extensive experi- 
ence in the field, one in the clinic and the other in the lab- 
oratory. The book offers practical presentations directed at 
the practitioner and offering primarily the point of view of 
the authors. A list of references to each chapter, arranged 
alphabetically by authors, is appended at the end of the 
book; these include a disproportionate number of titles by 
the authors and their associates but only a random selection 
by others. A foreword by Dr. Richard A. Kern expresses very 
well the growing concern about the great abuses of anti- 
biotics and about their untoward consequences 


MAXWELL FInLanp, M.D 


Grosse Nervendrzte, Edited by Prof. Dr. Kurt Kolle, 
Miinchen. 8°, cloth, 284 pp., with 21 illustrations. Stutt- 
gart: Georg Thieme, 1956. DM 29.40.- $7.00. (Distributed 
in the United States by Intercontinental Medical Book Cor- 
poration, New York City.) 

The lives of 21 neurologists, neurosurgeons, physiologists 
and psychiatrists have been carefully evaluated by compe- 
tent scholars in this multiple-author book, edited by Dr 
Kurt Kolle, of Miinchen. The biographies, with portraits, 
are comprehensive and give a clear picture of each man, 
his place in medicine and his influence on the progress in 
knowledge of the workings of the nervous system and the dis- 
eases particularly associated with it. Few will adversely 
criticize the selection of the men to be honored and those 
chosen to write about them. Berger, Cajal, Charcot, Cush- 
ing, Erb, Freud, Hughlings Jackson, Moniz, Pawlow, Pinel 
and Sherrington could hardly be left off any list. Bleuler. 
Bonhoeffer, Foerster, Griesinger, von Gudden, Jaspers, Jung 
Kraepelin, Rieger and von Jauregg might not receive quite 
such universal accord, and yet it is the biographies of this 
second list that give the book a particular distinction, for 
facts about them are difficult to find, particularly for English- 
speaking readers. Dr, John F. Fulton has done well with 
Cushing and Sherrington, Minkowski with Pawlow, Gordon 
Holmes with Jackson, Nonne with Erb, and Kolle with 
Berger, as might be expected. Notes on Swiss and German 
clinics and professors are appended in tables, but the book 
lacks an index. Bibliographic references are added, and the 
monograph is finely printed and illustrated. As a sound 
reference book, this biographic analysis can be fully rec- 
ommended. 


Henry R. Viets, M.D 


Psychoanalysis and Psychotherapy: Developments in theory, 
technique, and training. By Franz Alexander, M.D. 8°, 
cloth, 299 pp. New York: W. W. Norton and Company, 
Incorporated, 1956. $4.75. 

This book is a scholarly and honest attempt to put em- 
phasis on a most important subject: psychotherapy in the 
general field of psychoanalysis. It has long been known 
that psychoanalysis per se is not necessarily psychothera- 
peutic. Some analysts are good analysts, and some are 
good therapists. The psychoanalyst with psychotherapeuti« 
ability is a doubly gifted man, Franz Alexander, M.D., 
is one of these rare persons, pre-erminently a psychoanalyst 
from his early training in Austria-Hungary. He has al- 
ways remained a physician, and in the last twenty-five years 
he has demonstrated his powers of leadership as director 
of the Chicago Institution for Psychoanalysis, at the same 
time building for that institution a unique reputation of 
value as a force in the country and a good-will agent. 
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Among strictly orthodox psychoanalysts he has always been 
somewhat of a liberal, —- at times (when pioneering) even 
something of a nonconformist, but his ends have justi- 
fied his means, for now he has come to that summit “where 
the eye sees the world as one vast plain and one boundless 
reach of sky.” From such a vantage point he has written 
this delightful book. It is readable and informative and at 
the same time faces facts in a way one might wish more of 
his colleagues could attain. 

The book is broadly based from a lifetime of experience 
and many years of intensive study. Dr. Alexander defines 
the position of psychoanalysis in Western culture and points 
out the ways in which the theory of psychoanalysis can be 
co-ordinated with the elemental facts of treatment. His 
unique experience qualifies him especially well to discuss the 
modification in the technic of psychoanalysis as first stated 
by Freud. He ponders the ideas of flexibility and what he 
calls “corrected emotional experience.”’ He does not omit 
mention of the important aspects of treatment with technical 
“transference” (feelings of the patient toward the therapist) 
and “countertransference” (feelings of the therapist toward 
the patient). He emphasizes controversial issues in a con- 
structive, forward-looking way, and he closes his volume with 
some well stated and very important ideas about the teach- 
ing of psychoanalysis, including the opinions of eminent 
contemporary teachers in psychiatry. 

This is an inspiring and stimulating book. The printing 
is excellent. The author honors Freud by dedicating this 
book to the founder of psychoanalysis on the hundredth anni. 
versary of his birth. 


Merritt, Moorr, M.D 


NONCLINICAL NOTES 


AMERICAN NEUROLOGICAL ASSOCIATION 


At the eighty-first annual meeting of the American Neu- 
rological Association the following officers were elected for 
the year 1956-57: Dr. H. Houston Merritt, president; Dr. 
Israel 5. Wechsler, president-elect; Dr. Richard B. Richter, 
first vice-president; Dr. Augustus Rose, vice-president; Dr. 
Charles Rupp, secretary-treasurer; and Dr. William F. Cave- 
ness, assistant secretary. 


NOTICES 
ANNOUNCEMENT 


Dr. James Davis Allan announces his association with the 
Douglas Clinic, Westfield, Massachusetts, in the practice of 
general surgery. 


NATIONAL HEMOPHILIA FOUNDATION 


The Medical Advisory Council of the National Hemophilia 
Foundation will hold an International Symposium on He- 
mophilia at the Ambassador Hotel, Park Avenue at 51st 
Street, New York City, on August 24 and 25 

Further information may be obtained from Dr. Martin C. 
Rosenthal, National Hemophilia Foundation, 175 Fifth 
Avenue, New York 10, New York. 


THE MEDICAL ASSOCIATION FOR THE 
PREVENTION OF WAR 


The Medical Association for the Prevention of War is 
offering a prize of £75 ($210.00), to be called the John Ryle 
Memorial Prize, for the best essay under the title “A World 
Approach to Human Survival and Health.’ This prize is 
open to qualified medica] practitioners and students of any 
nationality. Further information may be obtained from Dr. 
D. L. Kerr, Hon. Secretary, Medical Association for the Pre- 
vention of War, 291 Burntwood Lane, London, 8.W. 17. 


; 
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AMERICAN UROLOGICAL ASSOCIATION 


The American Urological Association announces the an- 
nual urology award of $1,000 (first prize, $500, second prize 
$300, and third prize, $200) for essays on the result of some 
clinical or laboratory research in urology. 

Competition will be limited to urologists not more than 

% ten years after graduation and to hospital interns and resi- 
dents doing research work in urology. All essays must be 
submitted before December 1, 1956 

The first prize essay will be presented on the program of 
the next meeting of the American Urological Association, 
Hotel William Penn, Pittsburgh, Pennsylvania, May 6-9, 


1957. 
Further information may be obtained from William P. 
f Didusch, Executive Secretary, American Urological Associa- 


tion, 1120 North Charles Street, Baltimore, Maryland. 


SOCIETY MEETINGS AND CONFERENCES 


Avoust 3-Avoust 26. Consultation Clinics for Crippled Children in 

assachusetts. Page 1244, issue of June 28. 

Avoust 19-23. American College of Chest Physicians. 
of November 10 

Avoust 24 and 25 


Page 840, issue 


National Hemophilia Foundation. Page 249 

Serremoen 3-5, Congress on Blood Transfusion, Blood Banks and 
Hematology. Page 297, issue of February 9 

3-7, First Inter-American Conference on Occupational 
Medicine and Toxicology. Page 152, issue of July 19 
Ocrowrn 6-13, International Cancer Cytology Congress. Page 104, 
issue of July 12 

Oocrosea 19 and Decemnen 14, 1956, and and Apri, 1957. 
ene husetts Society for Research in Psychiatry, Page 56, issue of 
u y 

Ocronen 30 and 31 and Novempen 1. New England Postgraduate As- 
sembly, Boston 


CALENDAR FoR THE Broinnino Taurspay 
Auousr 9 


Tuunspay, Avoust 9 

*6:00-6:45 a.m, Case Presentations. 
New England Deaconess Hospital 

*8;00-9:00 a.m. Surgical Grand Rounds. Dr 
staff. Saint Elizabeth's Hospital 

*6:45-9:45 a.m. Cardiac Grand Rounds 
dren's Medical Center 

*9-00-10:00 aun 
Hospital 

*9:00-10:00 a.m 
Hospital 

*10;00-11:00 a.m, Combined Medical-Surgical Rounds, 
ditorium, Beth Israel! Hospital 

10:9-11:15 a.m. Lecture on Diabetes for Doctors and Patients by 
Members and Guests of the Joslin Clinic, Joslin Auditorium, New 
England Deaconess Hospital. 
00 a.m,-12:00 m. Me Tie al Grand Rounds. Dr 
and staff, Saint Elizabeth's Hospital. 
00 a.m,-12:00 m, Medical Staff Conference. Sherman Auditorium, 
Beth Israel Hospital 
00 a.m.-12:00 m 
Cambridge 
OO p.m 
bilitation Service Boston City Hospita 

*12:00 m Clinicopathological Conference. Dr, 
and associates, Pathology Amphitheater, 
Hospital 

*12:15-1:15 p.m. Tumor Clinic. 
Peter Bent Brigham Hospital. 

*3:00 p.m. Thoracic eslosenee The Cireuit Presents Cases of 
Medical and Surgical Interest. Drs. Warren J. Taylor and Wendell 
B. Thrower. Main Amphitheater, Peter Bent Brigham Hospital 

5:00 p.m, Case Presentation and Pathological Discussion Followed by 
a Bubject of Special Presentation, Joslin Auditorium, New Eng- 
land Deaconess Hospital 


Joslin Clinic. Joslin Auditorium 
John Spellman and 


Jimmy Fund Building, Chil- 
15 Binney Street. 
Surgical Rounds, Sherman Auditorium, Beth Israel 


Arthritis Grand Rounds. Robert Breck Brigham 


Sherman Au- 


Sylvester McGinn 


Pediatric Conference. Mount Auburn Hospital 
Hand Clinic crayons Medicine and Reha- 


Benjamin Castleman 
Massachusetts General 


Dr. T. W. Botsford 


Amphitheater, 


Famay, Avousr 10 
“8:00-8:45 am. Case Presentations 
New England Deaconess Hospital 
*8,00-9;00 a.m embers and Guests of the 
Auditorium, New England Deaconess Hospital 
*9,90-11:30 a.m. Medical and Surgical Grand Rounds. Drs 
W. Thorn and Francis D. Moore. Main Amphitheater, 
Bent Brigham Hospital 
*10:00 a.m. Tuberculosis Surgical Clinic. South End Health 
5? East Concord Street 
10:9-11:15 aun. Leeture on Diabetes for Doctors and Patients by 
Members and Guests of the Joslin Clinic. Joslin Auditorium, New 
England Deaconess Hospital 
*12:00 m. Pediatric Grand Rounds 
City Hospital 
*1:90 p.m. Fertility and Endocrine Clinic 
Brookline 
"1:90 pm Tumor Clini 
*2.00-3;00 p.m. Pathology Conference, Dr 
Plizabeth's Hospital 
*4:00.--10;00 p.m. Alcoholism Clinic. By appointment 
Hospital, 41 Morton Street, Jamaica Plain. 
*4:90 p.m. Neuroradiologic Conference X-Ray Conference Room, 
New England Deaconess Hospital 


Joslin Auditorium 


Joslin Clinic 


Joslin Clinix 
Joslin 


George 
Peter 


Unit, 


Thorndike Amphitheater, Boston 
Free Hospital for Women, 


Cambridge 


Mount Auburn -~ 


ames Graham 


Saint 


Washingtonian 


Aug. 2, 1956 


Sarurmpay, Avoust 11 
*8:00-6:45 a.m. Case Presentations. Joslin Clinic. Joslin Auditorium, 
New England Deaconess Hospital. 
*8:%-10:00 a.m, Orthopedic Staff Conference. Boston City Hospital. 
*8:%-10:00 a.m. Surgical Grand Rounds. Dr. Charles G. Child, III, 
A. J. A. Campbell and staff. First (Tufts) Surgical Service, 
New Cheever Amphitheater, Dowling Building, Boston City Hos- 


pital 

*9:9-11:00 a.m. Surgical House Officers’ Conference. Second-Floor 
Conference Room, Carney Hospital, Dorchester. 

*10:30 om Teaching Ward Rounds. Ward South 2, Free Hospital 
for Women 

10:30-11:15 a.m. Lecture on Diabetes for Doctors and Patients by 
Members and Guests of the Joslin Clinic. Joslin Auditorium, New 
England Deaconess Hospital 


Monpay, Avovst 13 
*8:00-8:45 a.m. Case Presentations. Joslin Clinic. Joslin Auditorium, 
New England Deaconess Hospital. 
*8:30-9:30 a.m. Clinic by Entire Surgical Staff and Anesthesia Staff. 
New Cheever Amphitheater, Dowling Building, Boston City Hos- 


vital 

10 Bo 11:15 a.m. Leeture on Diabetes for Doctors and Patients by 
Members and Guests of the Joslin Clinic. Joslin Auditorium, New 
England Deaconess Hospital. 

“11:00 a.m.-12:30 p.m. Staff Conference. Child Psychiatry. By ap- 
pointment, Conference Room (Burnham 7), Massachusetts Gen- 
eral Hospital. 

*12:15-1:15 p.m. Clinicopathological Conference. Main Amphithe- 
ater, Peter Bent Brigham Hospital. 

*1:00 p.m, Alcoholism Clinic, Peter Bent Brigham Hospital. 

*2-00-3:00 p.m. X-Ray Conference. Dr. William Carey. Saint Eliza- 
beth’s Hospital 

*3:00-4:00 p.m. Neuroradiologic Conference. Dr. Bertram Selver- 
stone. Stearns Auditorium, New England Center Hospital. 

*4:00 p.m. Clinicopathological Conference. Pathology Conference 
Room, Beth Israel Hospital. 

*4:00-5:30 Anesthesiology Conference. 
Room, Peter Bent Brigham Hospital. 

*5:00-6:30 p.m. Anesthesia Group of the Lahey Clinic. Joslin Au- 
ditorium, New England Deaconess Hospital. 


Surgical Conference 


Turspay, Avoust 14 

*8:00-8:45 a.m. Case Presentations. Joslin Clinic. Joslin Auditorium, 
New England Deaconess Hospital. 

“8:00-9:00 a.m. Medical Grand Rounds. Pathology Conference Room, 
Carney Hospital, Dorchester. 

*10:3) am edical Grand Rounds. 
(Ground Floor), Lemuel Shattuck Hospital. 

10:30-11:15 a.m, Lecture on Diabetes for Doctors and Patients by 
Members and Guests of the Joslin Clinic. Joslin Auditorium, New 
England Deaconess Hospital. 

*12:00 m.-1:00 p.m. Pediatric Grand Rounds. Burnham Memorial 
Hospital for Children (Burnham 4), Massachusetts General Hos- 


pita 
*12:15-1:15 pam. X-Ray Conference. Dr, Merrill Sosman. Main 

Amphitheater, Peter Bent Brigham Hospital 
12:30 t 30 p.m. Medical Journal Club. Joslin Clinic. (Cafeteria) 
Dr. Mario Stefanini. 


Main Conference Room 


New England Deaconess Hospital. 

*2:00-3:00 p.m. Hematology Conference. 
Elizabeth's Hospital. 

*4-00-5:30 p.m. Anesthesia Conference. Dr. Benjamin Etsten. Stearns 
Auditorium, New England Center Hospital. 

Surgical Journal Review. Mount Auburn Hospital, Cam- 


Saint 


*5:00 p.m. 

bridge 

*5:00-6:00 p.m, Service Meeting Followed by Clinical Conference 
(Medical, Surgical, Obstetric). Faulkner Hospital. 


Wenonespay, Avoust 15 
*8:00-8:45 a.m. Case Presentations. Joslin Clinic. Joslin Auditorium, 
New England Deaconess Hospital. 
*8:00-9:00 a.m. Medical and Surgical Clinic on Diabetic Problems 
Deaconess Il, New England Deaconess Hospital. 
*8:00-9:00 a.m. Surgical Grand Rounds, Auditorium, Carney Hos- 


vital, Dorchester. 
Grand Rounds. Massachusetts Memorial 


*9-00-10:00 a.m. Surgical 
Hospitals 
10:30-11:15 aum. Lecture on Diabetes for Doctors and Patients by 
Members and Guests of the Joslin Clinic. Joslin Auditorium, New 
England Deaconess Hospital. 
*11:00 a.m, Orthopedic Grand Rounds, Bigelow Amphitheater, White 
3A, Massachusetts General Hospital. 3 
*12:00 m.-1:00 p.m. Boston State Hospital Psychiatry Seminar. Re- 
ception Building Auditorium, 591 orton Street, Dorchester. 
“12:00 m.-1:00 p.m. Roentgen Diagnostic Conference. 5th-floor teach- 
ing unit, Beth Israel Hospital. ; 
*12:00 m.-1:00 p.m. Pediatric Clinicopathologic Conference. Jimmy 
Iding, Children’s Medical Center, 35 Binney Street. 
Vascular Rounds, Drs. Edward A. Edwards and Chilton 
D-Main, Peter Bent Brigham Hospital. 
Weekly Pathological Meeting. Joslin Auditorium, New 
England Deaconess Hospital ne 
*12:50-1:30 p.m. Weekly Staff Review of Autopsies. Dr, William A. 
Meissner, Joslin Auditorium, New England Deaconess Hospital. 
*1:00 p.m. Alcoholism Clinic. Peter Bent Brigham Hospital. aa 
“1:00 p.m. Massachusetts General Hospital Hand Clinic. The Clinics 
of the Massachusetts General Hospital. 
*2:00 p.m. Reetal Clinic. Peter Bent Brigham Hospital. 
*2:00-3:00 p.m. Pediatric Conference for Practitioners. Jimmy Fund 
tuilding, Children’s Medical Center, 35 Binney Street. 
“4:00-5:90 p.m. Fracture Lecture. Boston City Hospital. 
*4:00-6:00 p.m. Overholt Thoracic Conference. Joslin Auditorium, 
New England Deaconess Hospital. 
*6:00 p.m. Alcoholism Clinic eter Bent Brigham Hospital. 


*Open to the medical profession. 
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ADVERTISING SECTION 


HARVARD MEDICAL SCHOOL 


Courses for Graduates 


INTERNAL MEDICINE PEDIATRICS 


Three Months—September 4 - November 30, 1956 Four Months—October 1, 1956 - January 25, 1957 


By R. Cannon Exey, M.D., and Associates at the 
By Laurence B. Exits, M.D., and Associates at the Children’s Medical Center 


Boston City Hospital 


A course in which the practical rather than the academic 


An intensive refresher course in internal medicine de- aspects of Pediatrics are stressed. Students participate in 
signed for physicians in general — or who wish to the activities of the medical wards, outpatient depart- 
supplement an internship. Stuc ents participate in the ments, and special clinics, and attend ward rounds, con- 
various activities of the ward services, including ward ferences, and all graduate teaching facilities connected 
rounds, clinics, and conferences, Tuition — $400. with the Hospital. Tuition — $500 


TREATMENT OF FRACTURES AND 
OPHTHALMOLOGY OTHER TRAUMATIC CONDITIONS 


ose 
Five Months—September 24, 1956 - March 2, 1957 One Week — October 22-27, 1956 
, : By Epwin F. Cave, M.D., and Associates at the 
By Epwin B. Duneny, M.D., Henry F. Avien, M.D., Massachusetts General Hospital 
and Associates at the Harvard Medical School and Massa- 
chusetts Eye and Ear Infirmary 


This course will deal not only with the treatment of frac- 
tures and dislocations but also with the management of 


This course consists of demonstrations, lectures and labo- other traumatic conditions, namely, soft tissue injuries, 
ratory work in fundamentals. Subjects included are: surgical shock, bone metabolism, burns, hand surgery, 
ocular anatomy and embryology, physiology, biochemistry, plastic surgery, vascular injuries, chest injuries, antibiotics 
pathology, neurology, optics, bacteriology, pharmacology, and chemotherapy, trauma to the central nervous system, 
introduction to clinical procedures, ward rounds, out- bone tumors; anesthesia in traumatic conditions; and the 
patient observations, and fundamentals in refraction and use and misuse of x-rays in the handling of fractures 

ocular motility. Tuition — $700, Tuition — $150 


Apply to Assistant Dean, Courses for Graduates 
Harvard Medical School, Boston 15, Massachusetts 


your allergy 
patients 
need a lift 


Worn out with sneezing or scratching, your allergic patients 


ra ® 
need relief from the depression which is often brought on 
by their allergy symptoms. 
You can give them a lift with Plimasin, a combination of a 


(tripelennamine hydrochloride and = proved antihistamine and Ritalin—-a new, mild psycho- 
methyl-phenidyiacetate hydrochloride C\BA) motor stimulant. Plimasin, while effectively relieving the 
symptoms of allergy, counteracts depression as well. 


Dosage: 1 or 2 tablets every 4 to 6 hours if necessary. 


Cc I B A Tableta (light blue, coated), each containing 26 mg. Pyribenzamine® hydro- 
chloride (tripelennamine hydrochloride CIBA) and 6 mg. Ritalin® hydroehlo 
SUMMIT, N.J. ride (methy|l-phenidylacetate hydrochloride CIBA) 
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The Birtcher Corporation 
announces the establishment 
of a New England Office and 
service depot 


ULTRASONICS 

* Megason Senior ¢ Megason IV 
ELECTRO-SURGERY 

¢ “Personally Certified’’ No. 2000 
* No. 799-H Hospital Model 

Blendtome ¢ Hyfrecator 
SHORTWAVE DIATHERMY 

Bandmaster Crusader 


HYDROTHERAPY 
¢ Vibrabath 


LOW VOLTAGE CURRENT THERAPY 
¢ Myosynchron 


ULTRA VIOLETLIGHT THERAPY 
¢ Spot-Quartz Lamp 

EMERGENCY OPERATING 
ROOM DEVICES 

* Defibrillator * Heartpacer 


This new facility will be under the 
capable management of a life-time 
New Englander MR. EARL RUNGE 
Vice President of 

The Birtcher Corporation 


THE BIRTCHER CORPORATION - New England Office + 15 Berkeley St, Boston » HAncock 6-6161 


the world’s largest volume producer of electro-medical-surgical devices 


4 
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NSUNT 


Typical Sanka Booth At Medical 
Conventions All Over The Country 


Your verdict was “DELICIOUS!” 
and your patients will agree 


bodied. Only caffein has been removed. 

And just as a reminder—why not tell your 
caffein-sensitive patients about Instant Sanka 
Coffee? They can drink as much Instant Sanka 
as they want without being bothered by sleep- 
lessness or jitters due to caffein, 


“This is for me—because | love good coffee!” 
Comments like this were heard at the Instant 
Sanka booth at the medical convention. 

Good evidence that if you're a coffee lover, 
you'll enjoy Instant Sanka. Because Instant 
Sanka is 100% pure coffee—rich and full- 


INSTANT 
SANKA COFFEE 


All pure coffee... 
97% catfein-free 


Product of General Foods 


Z 
: 


THE NEW ENGLAND JOURNAL OF MEDICINE Aug. 2, 1956 


ou WERE OUT 


say the poison 


WHILE Y 


Message: 


honed to 
pr. Gibbons — Mrs. 


outer 
Cr terrible. 


s. M. 


with CALL AGAIN 


TELEPHONED 


is the non-sensitizing 
antipruritic supplied in 14-0z. tubes and 1-lb. jars by 
THos. Leeminc & Co., Inc., 155 East 44th St., New York 17, N. Y. 


Courses in General Medicine 


in Massacnusetts ann Ruone Istanp py 


POSTGRADUATE MEDICAL INSTITUT 
UNDER THE SPONSORSHIP OF THE 
MASSACHUSETTS MEDICAL SOCIETY 


with the collaboration of 


Boston Univesscry oy Menicine Massacuuserrs Department or Pustic 
Menicat Scoot Massacuuserrs Cuartex or THE Acapemy or Generar Practice 
Univessery ow Pustic Ruope Istanp Acapemy or Generar Practice 
Univessrry Somoot or Meniome Ornen Acencies Conceanen wirn Mepicar Enucation 
BOSTON LYNN AND SALEM 
Ocronma 10, 1956 Arn. 24, 1957 January 9 Maken 27, 1957 
Wednesdays 2-4 p.m. (Total 50 Hours) Wednesdays 2-4 p.m. (Total 24 Hours) 
Suarruck Hosprrat, Jamaica Plain Lynn and Sacem Hosprracs, Lynn and Salem 
Fee: $150.00 Fee: $72.00 


BROCKTON AND WEYMOUTH 
Oocronen 3 Decemove 19, 1956 NEW BEDFORD 
Wednesdays 2-4 p.m, (Total 20 Hours) 
Soutn Hosprrar, Weymouth 
Vererans ApministraTiOn Hosprtat, Brockton 


Ocroser 3 Decemnen 19, 1956 
Wednesdays 2-4 p.m. (Total 20 Hours) 
Sr. Luxe’s Hosrrrat, New Bedford 


Fee: $60.00 Fee: $60.00 
HOLYOKE PITTSFIELD 
5 14, 1956 Dacensen 19, 1956 
Fridays 7:30-9 <4 hi m. (Total 20 Hours) Wednesdays 4 p.m. (Total 24 Hours) 
Howvons Soumans’ Hous, Holyoke Sr. Luxe's Hosprrat, Pittsfield 
Fee: $60.00 Fee: $72.00 ’ 


Ocrowes 10 Novemmmn 21, 1956 PROVIDENCE, RHODE ISLAND 


Wednesdays 11:00 a.m.-1:00 p.m. (Total 12 Hours) Serremeer 26 Novemnen 7, 1956 
Lowent Generar, Sr. Joun's, and Sr, Josern’s Wednesdays 10:30 a.m.-12: 30 p.m. (Total 12 Hours) 
Hosrrracs, Lowell Sr. Josern'’s Hosprrat, Providence 

Fee: $4.00 Fee: $46.00 


WORCESTER 
Communrry Prooaam 
Dates to be Announced) 
A section consisting of 1 session is $15.00; 2 sessions $23.00; 3 sessions $30.00; 4 sessions $38.00; 5 sessions $45.00, 
Courses are open to ALL physicians. Certificates shall be extended to physicians registered in medicine, Applications accepted 
in order of receipt. Registration for and information regarding ALL courses should be addressed to 
POSTGRADUATE MEDICAL INSTITUTE 


Fenway, Boston 15, Massacn userrs 


| 

ivy and mosquitoes at wie 
wanted to thank you for telling her about Calmitol 
which stopped the itching and saved the weekend. 
| rime: 4:50 P-™ 
| — its 


ADVERTISING SECTION 


MERCK SHARP DOHME 


DIVISION OF MERCK & CO., INC. 


In name 
as well as 


in fact 


On August 1, 1956, Sharp & Dohme, the pharmaceutical and biological division of Merck & Co., Inc., 
adopts the name “Merck Sharp & Dohme’ and a new trademark to reflect the teamwork which has 
already produced significant new medical products. « Developing modern medical products and making 
them widely available requires teamwork of the highest order in research, production, and distribution, 
The desire to achieve this unity of effort prompted the merger of Merck & Co., Inc., and Sharp & Dohme, 
Inc., three years ago. e Merck Sharp & Dohme—combining in name as well as in fact the traditions and 
experience of two time-honored leaders in the medicinal field —offers bright promise for further advances 


in helping physicians conquer disease. 


MERCK SHARP & DOHME 


Pharmaceuticals + Biologicals 


Division of Merck & Co., Inc. 
Philadeiphia 1, Pa 
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To counteract 
corticoid-induced adrenal atro- 
phy during corticoid therapy, 
routine support of the adrenals 
with ACTH is recommended. 


THIS IS THE 
PROTECTIVE DOSAGE RECOMMENDATION 
FOR COMBINED CORTICOID-ACTH THERAPY 


@ When using prednisone or prednisolone: 
for every 100 mg. given, inject approx- 
imately 100 to 120 units of HP* 
ACTHAR Gel. 


@ When using Aydrocortisone: 
for every 200 to 300 mg. given, inject 
approximately 100 units of HP* 
ACTHAR Gel. 


e@ When using cortisone: 
for every 400 mg. given, inject approx- 
imately 100 units of HP*ACTHAR Gel. 
Discontinue administration of corticoids on 
the day of the HP*ACTHAR Gel injection. 


(iN GELATIN) 


The Armour Laboratories brand of purified 
adrenocorticotropic hormone—corticotropin (ACTH) 


*Highly Purified 


Unsurpassed in Safety and Efficacy 


More than 42,000,000 doses of 
ACTH have been given 


THE ARMOUR LABORATORIES 
IVISION OF ARMOUR AND COMPANY 
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DAD 


hita 


integrated relief... 
mild sedation 
visceral spasmolysis 
mucosal analgesia 


TABLETS (yellow, coated), each containing 
50 mg. Trasentine® hydrochloride (adiphenine 
hydrochloride CIBA) and 20 mg. phenobarbital. 


Summit, N. J. 


ANNOUNCING 


CARIBBEAN CRUISE CONFERENCE ON HYPNOSIS 


(Tax Deductible) 
14 Days — From New York 


January 4 — January 18, 1957 
S$. OCEAN MONARCH 


| 


PORTS OF CALL 


No U.S. Tax 


Seminars on Hypnosis 
1 North Crawford Avenue 
Chicago 24, Illinois 


For Further Information, Write: 
Miss Pat McFate, REGISTRAR 


Nassau Ciudad Trujillo 
Kingston La Guaira 
Curacao (Caracas) 


xxiii 
} 
f j 
for a spastic Gil 
\ 3 
| 
| 
| 
| 
| 
| 
| 


ELECTROENCEPHALOGRAPHIC 
LABORATORY, INC. 
270 Commonweactu Ave., Boston KE 6-6100 


Electroencephalograms 
Electromyograms 


YOUR SURGICAL 


executed for 


Appliance Rx 
your men 
NOONAN 
Appliance 
under supervision of Mrs 


will be carefully 
and women patients at T. J 
COMPANY’s 


Department 


new Surgical 


Freda Gallant Skedgell, Trained Nurse 
and Registered Surgical Fitter. Ample 
parking space at 408 South Huntington 


Appointment by 
B171-18-tf 


Jamaica Plain 
JAmaica 2-6700 


Avenue 
phone 
PHYSICIANS’ 


Office FURNITURE 


All standard lines, new. Used equip- 
ment from time to time. Convenient 
terms. T, J. NOONAN COMPANY, 408 


South Huntington Avenue, Jamaica Plain 
40, Mass. Ample parking. Phone JAmaica 
2-8700 for Medical, hospital, 
laboratory B172-18-tf 


literature 
sickroom supplies 


ROAD, 
$75.00 


OFFICE 
BOSTON 


per month 


BAY STATE 
First floor; parking 
Call CApitol 7-3724 

B194-22-tf 


GENERAL PRACTICE AVAILABLE 
Holbrook, Mass 


office with up-to-date records of deceased 


Completely equipped 


physician immediately available, Popula- 
tion 8-10,000, Four hospitals within 5- 
mile radius. Call or see Mrs. B. J. Cor- 


Holbrook, Mass. 
B200-24-tf 


daro, 27 Union Street 
WOodlawn %4-4622 


NOW 


years in 


RENTING 


excellent 


Physician 15 


location has space 
available for pediatrician, radiologist, ob- 
E.E.N.T., Park- 


ing and hospital facilities good. Address 


A183, New Eng. J. Med 


stetrician, optometrist 


GENERAL PRACTITIONER wanted 


for two years or permanently, with or 
to take over busy prac- 


Mod- 


and separate 


without « apital 
Substantial 
ern home 
but 


tice school contract 
furnished or not 
office in 
Maine town with good educational facili- 
Leaving 


health assignment after twelve 


connecting well-equipped 


ties and hospital connections 
for public 
years’ practice. Address A170, New Eng 


J. Med 26-tf 


LABORATORY FOR SALE 
tunity for technician 
to own his own business 


Oppor- 
medical laboratory 
Complete lab- 


oratory successfully operated for 15 years 


City of 70,000, 20 minutes from Boston 
Only laboratory in wide area, Very rea- 
sonably priced, Address A184, New Eng 


J. Med 


t-2t 


THE NEW 


ENGLAND JOURNAL OF 


LEARY LABORATORY 


43 Bay Strate Roap 
Boston, MASSACHUSETTS 


C. Leary, M.D. 
Leary, Ja., M.D. 


Dependable and Rapid Laboratory 
Service. All Branches 


Containers furnished 
Tel. KE 6-2121 


OFFICE FURNITURE —New— Used 
Refinished. Bought and sold. Desk 
Clearing House. 115 Broad Street, Bos- 


HU 2-1318 B72-22-tf 


ton 


DOCTOR'S OFFICE AVAILABLE 


at 270 Commonwealth Avenue on Wed- 
nesdays, Saturday (and Sunday). Fully 
equipped office building. Address A108, 
New Eng. J. Med 2-4t 


BEDFORD, MASSACHUSETTS, Lex- 
Parking fa- 
to suit 


ington line. Good location 
Professional office 
2500 square feet, 1 floor. 


Bus 


cilities space 
group or single 
Asphalt tile floor. Air conditioned 
stop. Call CRestview 4-6277 


B227-4-41 


FOR SALE Burdick, Model X-85, 


short wave diathermy. Rarely used. New 
condition. Half price. Address A181, 
New Eng. J]. Med 1-3 


PHYSICIAN’S OFFICE FOR RENT 
and examining 
Share waiting room and secretary 
Call COmmonwealth 6-0157 

B220-2-5t 


Spacious consulting 
rooms 


if desired 


BIND 
Medicine 
your library 
In full black library buckram, 


your New England Journal of 
Make it a permanent part of 

for easy reference and last- 
ing wear 


only $3.50 per volume, plus shipping 
charges. All other journals and _ periodi- 
cals bound also. Inquiries invited. Nor- 


2100 West Grand Avenue, 
B300-14-tf 


den Bindery 
Chicago 12, Ill 


USED instruments and equipment 
bought and sold, All types of repairs rea- 
sonably done. GALE SURGICAL SUP- 
PLY CO., 6 Francis Street, Boston. (Op- 
posite Peter Bent Brigham Hospital) AS 
7-0777 B166-22-ceow-tf 

OPHTHALMOLOGIST 


Unusual 


opportunity to take over practice. Re- 
tiring. Elite clientele. Address A168, 
New Eng. J. Med 26-8t 

ORTHOPEDIST WANTED Board 
certified or board eligible. Active, mid- 
west private practice. Community ap- 
proximately 45,000, Two hospitals with 
total of 500 beds. Associate with guaran- 
teed income leading to partnership. Ad- 
dress A188, New Eng. J]. Med 5-4 


MEDICINE 


APPOINTMENTS IN PSYCHIATRY AND 
PSYCHOSOMATIC MEDICINE: 


1, ASSOCIATE 
as 
Member of Professional Group in 
Private Practice 
2. FELLOWSHIP 
with 
Unusual Opportunity for Supervised 
Training 
Generous Financial Compensation and 
are Opportunity for Future. 
Write to 
Ovvice oy Da. Witttam B. Teanune 
Box D 
New Canaan, Connecticut 


LABORATORY TECHNICIANS, reg- 
istered M.T. (ASCP) preferred, male or 
female, for growing laboratory service in 
a 200-bed New England hospital. New, 
completely equipped laboratory. Salary 
open according to ability and experience 
Address A28, New Eng. J. Med. 9-tf 


Doctor's office of con- 


FOR RENT 


tinuous twenty years’ standing in W 
Roxbury, Excellent location. Opposite 
church and school, Call FAirview 3- 


8090 or FAirview 3-2345, B146-25-tf 
UNITED LIMB & BRACE CO., Inc., 
manufacturers of artificial limbs. 15 

Berkeley Street, Boston, HA 6-4018. 
B517-6-tf 


EXCELLENT OPPORTUNITY 
Physician (grade A school) general prac- 
tice, to share pleasing office suite, Mas- 
sachusetts Avenue, vicinity Porter Square, 
Cambridge, Massachusetts, Call Trow- 
bridge 6-0255 between 9 a.m. and 5 p.m., 
Monday through Friday, or address A180, 
New Eng. J. Med. 


EXCELLENT OPPORTUNITY 
Physician 25 years in practice has space 
suitable for dentist, ophthalmologist, op- 
tometrist or chiropodist. Main thorough- 
fare. Good parking facilities. Call EVer- 
ett 7-2133 mornings. B183-4-tf 


FOR SALE Private clinic and fully- 


equipped laboratory, 2 x-ray rooms, elec- 


trocardiogram, etc. Serves wide com- 
munity. Five-room furnished apartment 
upstairs. Apply Estate of Dr. Malford 


W. Thewlis, Wakefield, Rhode Island. 
B222-2-41 
Springfield, Mass, Of- 
combination, 4-room modern 
office, separate entrance. 6 rooms living 
quarters, knotty-pine basement. Will turn 
over large general practice gratis. Ad- 
dress A165, New Eng. J. Med. 5-1t 


FOR RENT 


fice-home 


COLONIC IRRIGATIONS, massage, 
diathermy. Beatrice M. Woods, 511 Bea- 
con Street, Boston, CO 6-8722. B80-16-tf 


(Additional advertisements on page xxvi) 
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| 3 sutur es 


one 
Pharyngitis 
Torgiilitis 
Sinusitis 
Otitis media 
Mastoiditis 
Scarlet fever 
Lymphadenitia 
Erysipelas 
Staphyloedecal infect: 
Pneumoceteal infect) 
Gonococsal infection. 
Vincent's Infection 
Prevention of streptoco:: in 
With @ history fewer 


writs 13.279, March 1955. 21. fetwberg, Rhode Med. Clin. North Amer. Jon. 1082, 


isiand WM. J. 36/128, March 1953. 22. F., 247. AP. Karel) and Schifrin, Postgrad, Med 
Delaware State 25:55, March 1953. 23. Denny, $08, 1932. 4) Pene! Discussion, 
F. W. Postgrad. Med. 13/193, Feb. 1963. 24. Flood, $6:42, 52, 44, Fuppin, WF. et a, 
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vever ane Congenital Heart Disesee, Clrewiation 25. Koha, Mitzer, A. and Maectean, H., LAMA, Cardioves 20-10%, Sept. 1061, 46, Wein 
17, Feb. 3953. 5. Miller, ef Antibiotics An. 151/347, Jon, 1953. 26. Siegal, S. ot i, Allergy Boston Med. Quarterly 2:1, Sept. 1058 
1994-55, Medical Encyclopedia ine. p. 105. i, Jan. 1953. 27. Statements of American Heart Assn: ot LAMA, 1661008, Aug, 


6. Seal, J. etal, Gab, & Cie, Med: 44-831, Dec. ciation, Council on Whewmatic Fever and Congenital Piniend, Bull. New York Acad. Mead. 
1954. 7. W. J. ot al., Ant. Pract. & Dig, Trost. Heart Disease, M.A. 151441, Jan. 1953. 105). 40. Wheatley, 
$813, Oct. 1954, 8. tenner, &., Eye, Ear, & C. &, Pennsylvania M. GSA177, Dec. 1952. 29, 703, 1061. 50. Konter, C. Postared Med, 


and Young, D., Clin, Med. 61:695, Sept, 1954. 10. Connecticut State 52. Weinat 
4. Dec, 1967. Beem, Dec, 1950. 52 Weinstein, and Perrin, T. 
Bornstein, of AM. A, fat. Med. 93: 


Bi. Romanshy, and Kelner, G. AL, 47-044 1980, 52. Keefer, Am. 
894, June 1994. 11, Craiga, Worth Carciina |. 1447, Dec. 1992. 32. Thomas, Minnesots Med, Wed. 7:215. Sobinson, Hitech, 
14-593, Dec, 1953. 12. Barech, A. Arner. Ger. 
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THE 


Pounded 1879 


RING SANATORIUM 


HIGHT MILES FROM BOSTON 


For the study, care and treatment of emotional, 
mental, personality and habit disorders, 


On @ foundation of dynamic psychotherapy all 
other recognized therapies are used as indicated 


Cottage accommodations meet varied individual 
needs, Limited facilities for the continued care 
of progressive disorders requiring psychiatric 
medical, or neurological supervision 


Full resident and associate staff. Courtesy 


privileges to qualified physicians 


Benjamin Simon, M.D 
Jivector 


Cuastes Warre, M.D 
Assistant Director 
Arlington Heights 
husetts 


Mission 6-006) 


‘ 
Woodside Cottages 
Fuaminouam, Mass 
A wsanitarium specially adapted for nervous 
and convalescent patients who need rest and 

upbuilding in normal surroundings 


No committed mental cases 


H, Waen, M.D., Medical Director 


GLENSIDE 


6 Parley Vale, Jamaica Plain, Mass. 
Tel. JA 4-0044 


A small, attractively located sanitarium for 
nervous, mild mental of chronic illnesses 
Dosis M. Horwoon Superintendent 


Kuru M. Caossrieto, M.D., Medical Director 


PITIONER 


Massachusetts 


PRA 


Lawre ree 


GENERAL 
WANTED 
Excellent opportunity to take over lucra 


dece ased phy Si 


tive practice of young 
cin, Completely-equipped office avail 
ible immediately, living quarters if de 
sired. Address A189, New Eng Med 
FOR RENI Cottage on private 
Wingaersheek Beach from August 8 to 
September 30, Address A190, New Eng 
J. Med 21 
GENERAL RESIDENCY OPEN 
150-bed voluntary general hospital; eligi- 


bility Massachusetts registration required 


Excellent opportunity to enter general 
practice after residency; annual salary 
$4,200 with full maintenance, $4,800 
live out, Apply Miss Erna M. Kuhn 
Administrator, Worcester Hahne 
mann Hospital, 281 Lincoln Street 


Worcester, Massachusetts 8229-5-4 


Obste 


j-man de 


PHYSICIANS WANTED 
trician uvynecologist to 
‘Sman specialty group. As 


approved, 


partinent in 


sociated new hospital, J¢ 


with AMA approved residency pro 
gram. Salary $15,000) per year with 
$2000 yearly increments to $25,000, 


plus bonus. Contact: Director, The Lynn 


Detroit 17 


Michigan 
St 


Cline 


NEW 


ENGLAND JOURNAL OF 


BALDPATE, Inc. 


Geo. Fleetwood 2-2141 


Georgetown, Mass. 


Located in the hills of Essex County, 90 
miles north of Boston 


For the treatment of prychoneuroses per 
sonality disorders alcoholism 
and drug addiction 


psychoses 


Occupation under a trained therapist, di 
ersions and outdoor activities 


Harkey CC, Sotomon, M.D 
Consulting Psychiatrist 


M.D 


Georce M. ScHLomer 
Medical Director 


Wiswall Sanatorium 
203 Grove Sr., Wettestey, Mass. 
For the care of mild mental and nervous pa- 
tients in Country surroundings, Small groupin 
allows a tweed Oe atmosphere and persona 
contact 
H, Wiswatt, M.D., Superintendent 
Hate Powers, M.D., Medical Director 
Tel. WE 5-261 


STORROW HOUSE 
(Former Storrow Estate at Lincoln Mass. ) 
Srarrep AND BY THE 
MASSACHUSETTS GENERAL HOSPITAL 
For nonpsychiatric ambulatory and semi-ambula- 
tory patients needing rest or convalescent facili- 

ties 

CHARGES: $7.00 to $10.00 per day 
Transportation for visits to physician's office pro- 
vided. For information, call CLearwater 9-6343 
or Massachusetts General Hospital Admitting 
Office LA 3-8200, 


DOCTOR'S OFFICE FOR RENT 
Bay State Road, riverside. One large 
room and waiting room, Reasonable rent 
Phone COpley 7-6778 B252-5-tf 


PECHNOLOGISTS 
ASCP 
bed teaching hospital 
OOO 


MEDICAL 


Deeree and/or 500- 


registered 
university city of 
Five-day week, new laboratory, 
$350-450. Send full re- 
Joseph Hospital 

B233-5-2t 


new equipment 
sume to Pathologists, St 
Flint 2, Michigan 


IMMEDIATELY AVAILABLE in ex 
cellent Dorchester location, two-, three-, 
or five-room suite in same building with 


busy dentist and optometrist. Excellent 
opportunity for general practitioner o1 
pediatrician. Call Bigelow 4-0130° or 


Highlands 5-$277 B234-5-2t 


RESIDENTS WANTED Neurologi- 
now available at Veterans 
Oakland, Cali- 
52-bed 


consultative 


cal residency 
Administration Hospital 
fornia. Two-year program in a 
general with full 
staff and affiliated services in other hos 


Applicants must be 


hospital 


pitals of the area 


United States citizens and graduates of 


class A medical schools Apply to Di 
rector of Professional Services, VA Hos- 
pital, 13th and Harrison Streets, Oak- 
land, California B235-5-1t 


MEDICINE 


1956 


Aug. 2, 


HANOVER HOUSE, INC. 
West Hanover, Mass. 


A sanatorium in the South Shore Area within 
easy distance from Boston. 


Tel. Rockland 1690 Quincy Office PR 3-6930 


For the diagnosis and treatment of neurological 
diseases, emotional disturbances and personality 
disorders. All modern forms of conalillena ther- 
apy (including electroshock) with emphasis on 
y»ychotherapy; treatment of alcoholism and re- 
ied addictions on most modern, scientifically 
Unusually attractive atmosphere, 


approved basis 


singularly free from 


Excellent nursing and medical care for limited 
number of chronic patients, 


No committed patients 
Outpatient treatments for referred cases only, 


8. Neustant, M.D., Medical Director 
Rupotrn Nevustaor, M.D., Clinical Director 


DAVID MEMORIAL 
NURSING HOME 
46, Mass. 

S. D. Conen, R.N., Supt. 
Convalescents —_ Invalid-Elderly 
Accepted by Blue Cross - Blue Shield 
Prolonged Illness Program 
61 Park Street BE 2-3530 


PERKINS SCHOOL 


Lancaster, Mass. 


Devoted to the scientific understanding and 
education of children of retarded develop- 
ment, Five homelike and attractive buildings 
surrounded by 85 acres of campus and gar- 
dens. 

Franxuw H. Perxins, M.D. 


TECHNICIAN 


152-bed general hos- 


LABORATORY 
Male or female for 
pital located 35 miles from New York, 
served by the Lackawanna Railroad and 
the Greyhound Bus Line. Beautiful liv- 
ing quarters with all private rooms nicely 
Recently completely-remod- 
laboratory with full 
bac teriology, 


furnished 
eled and enlarged 
facilities available for 
rology, hematology, 
pathology. Full-time 
full-time medical secretaries and four 
technicians. Our schedule is as 
follows: Beginning tech- 
nologist eligible for certification will be 
$250-275 per month, depending on ex- 
Certified 


chemistry and tissue 


pathologist, two 


salary 
salary for a 


perience as well as training 
technologists will begin at $275-300 pei 
month. A “top-notch” certified technol- 
ogist, with good training and experience, 
can expect to begin with at least $350 
The above salaries 


per month include 


room and board, plus two weeks’ vaca- 
tion with pay, seven paid holidays, six 
days’ bonus pay and extra pay for night 
calls. Apply Dover Hospital, 
Jardine Street, Dover, New Jersey, c/o 
©. T. Barker, Director B231-5-3t 


General 


POSITION WANTED A.D.A. dieti- 
tian seeks position in small hospital, lo- 
town or suburb. Address A187, 


Med 


cated 


New Eng 


(Additional advertisements on page xxiv) 
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ADVERTISING SECTION 


infections 

of children. 

failure to 
treat promptly 
and adequately 
produce 
serious 


“Average daily 


ec, 


.one of the most effective single 
agents available at this time.’’” 


1. Johnson, S. H., 111, and Marshall, M., Am. 
4. Dis, Child. 1955. 2. Greakey, S.; Hom, 
end Siegel, 0.: J. Michigan M. Soc. $4:805, 1965. 
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LABORATORIES 
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NOW AVAILABLE.... 


to overcome specific 


infections that do 
not respond to any 
other 


amtibiotic.... 
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ADVERTISING SECTION 


ODAY’S resistant pathogens are the tough survivors of 


a dozen widely-used antibiotics. Certain organisms, 
4 


T 


notably Staphylococcus aureus 
Proteus vulgaris, produce infections which have been re- 


and susceptible strains of 


sistant to a// clinically useful antibiotics, 

To augment your armamentarium against these resistant 
infections, ‘CarHomycin’ (Novobiocin, Merck), derived 
from an organism recently discovered and isolated in the 
Merck Sharp & Dohme Research Laboratories,’ is now 
available. 

SPECTRUM —‘Catuomycin’ has also been shown 
to be active against other organisms including). pneu 
moniae, N. tntracellularis, 8S. pyogenes, S. viridans and H. 
pertussis, but clinical evidence must be further evaluated 
before ‘CatHomycin’ can be recommended tor these patho 
gens. 

ACTION—‘CatHomycin’ in optimum concentration is bac 
tericidal. Cross-resistance with other antibiotics has not 
been observed.” 

TOLERANCE—‘Caruomycin’ is generally well tolerated by 
most patients, 10.11 


(Crystalline Sodium Novobiocin, Merck) 


ABSORPTION. ‘CatHomycin’ is readily absorbed, and 
oral dosage produces significant blood and tissue levels 
which persist for at least 12 hours.’ 

INDICATIONS: Clinically ‘CarHomycin’ has proved effective 
for cellulitis, carbuncles, skin abscesses, wounds, felons, 
paronychiae, varicose ulcer, pyogenic dermatoses, septi- 
cemia, bacteremia, pneumonia and enteritis due to Staphy- 
lococcus and infections caused by susceptible strains of 
Proteus vulgaris.® 78.91 12134 Also it is of particular 
value as an adjunct in surgery since staphylococcic infec- 
tions seem prone to complic ate postoperative courses, 
DOSAGE: Four capsules (one gram) initially and then two 
capsules (500 mg.) twice daily. 

SUPPLIED: ‘CarnHomycin’ Sodium (Crystalline Sodium 
Novobiocin, Merck) in capsules of 250 mg., bottles of 16. 
“CATHOMYCIN’ ts a trademark of Merck & Co., Inc. 


1. Walhek, H., Harms, Reagan, M.A, Ruger, and Woodruff, HB, 
4nnual, 1955-1956, New York, Medical Encyclopedia, Inc 


M., and 


Valiant, MFI MeClelland, | olotoroveky, 
Cuckler, Antihiots 1955-1956, pe 

Verwey, WE Miller, AK and West, Annual 
1955-1956, pe. 

4. Kempe, ¢ rf Calif. 84 242, (April) 1956 

5. Simon, McCune, R.M., Dineen, P.A.P., Rogers, Antid. 
2 205, (Apel) 1956 

6. Lubash, G., Van Der Meulen, |., Berntsen, C., Jr, Lompsere, Antid 
2.2353, (April) 1956 

7. Lin, F.-K., Cornell, Lt 4ntih Med , 2 26%, (April) 1956 

8. Limson, B.M., Romansky, N.J., Med , 2.277, (April) 1956 

I. Morton, R.F., Prigot, A, Maynard, A del 4ntih. Med., 2 242, (April) 
1956 

10 Nichols, R.L., Finland, M Mntth Med , 2.241, (April) 1956 

Il. Mullins, J. F., Welson, C.J, 2.201, (April) 1956 

12. David, Burgner, PR Wed , 2.219, (April) 1956 

13. Martin, Heslman, Nichols, Wellman, and Geraci, 
J.B, Antth. Med, 2:258, (April) 195¢ 

14. Milberg, M.B., Schwartz, R.D., Silversternn, J.N., Antih 

(April) 1756. 
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Lakeside Laborator 


A Request for Change of Address 


Must reach us at least three weeks before the date of 
issue with which it is to take effect. Duplicate copies 
cannot be sent to replace those undelivered through fail- 
ure to send such advance notice. Please be sure to send 


us the old address. 


POLIOMYELITIS NEW ENGLAND JOURNAL OF MEDICINE 
IMMUNE GLOBULIN Fenway, Hoxton 15, Ma 


(human) 


Washingtonian Hospital 
39 Morton Street, Boston 30, (Jamaica Plain) Mass. 
For the modification of Incorporated 1859 


Conditioned Response, Psychotherapy, Antabuse, Adrenal 
measles and the prevention Cortex and other drug therapies, Night-Hospitalization 
for Rehabilitation of Male and Female Alcoholics. 
Treatment of Acute Intoxication and Alcoholic Psychoses 
Included 


or attenuation of infectious 


hepatitis and poliomyelitis, 
State Outpatient Clinic and Social Service Department 


for Male and Female Patients 
LEDERLE LABORATORIES DIVISION Joseru Tuimann, M.D., Medical Director 
Consultants in Medicine, Surgery and the other Speeiaities 


AMERICAN Cyanamid compan Telephone JA 4-1540 
PEARL RIVER, NEW YORK 


XX\ 
XXVI1 
XXVI 
Vil, XXXi 
: 


IN HAY-FEVER RELIEF! 


“.. results obtained with PHENERGAN in symptomatic 
relief of pollen hay fever were far superior to those 
obtained with any other antihistaminic agent.’”! 


1, Silbert, N.E.: Ann. Allergy 10:328 (May-June) 1952 
Dosage: A single daily dose of 25 mg. at bedtime usually suffices. 


Supplied: Tablets—12.5 mg. per tablet; bottles of 100. Syrup- 
6.25 mg. per teaspoonful (5 ec.); bottles of 1 pint. 
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The Importance of 


Rescinnamine in 


The Original Alseroxylon Fraction of india-Grown Rauwolfia Serpentina, Benth. 


The isolation of rescinnamine,' another potent alkaloid in Rauwolfia 
serpentina, has substantiated two important points: 


A—It discredits the erroneous opinion that reserpine is the sole 
active principle of Rauwolfia;* 


B—lIt helps to define the advantages of Rauwiloid, the alseroxy- 
lon fraction of Rauwolfia serpentina, which presents desirable 
aikaloids® of the Rauwolfia plant (among them reserpine and 
rescin::amine) but is freed from undesirable alkaloids and the 
dross of the crude root. 


Pharmacologic and clinical evaluation has shown rescinnamine to 
be similar to reserpine in antihypertensive activity, but to be con- 
siderably less sedative and much less apt to lead to lethargy and 
mental depression.* ° 


The interaction of reserpine, rescinnamine, and 
other contained alkaloids may well account for 


the balanced and desirable clinical behavior of 
Rauwiloid. 


. Cawthorne, The dosage of Rauwiloid is simple and defi- 
2, Crombeim, Ungar, nite: Merely two 2 mg. tablets at bedtime. 
‘Toekes, ontina, Prot For maintenance, one tablet usually suffices. 
120 (May) 1954. 


den, Dog FO 1954. 
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